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& Special Events | 



ion i lily special events — conferences 
A'ith Commodore legends such as: Jim 
BtJilerfi't-id, f'Vctl Boweii; Nick Rossi. 
Man Desmond. Maurice Randall, 
lyne Moranee -Gasson. Jim Brain. 

Ml CMD's own Mark Fellows! 
Open xji$f areas with lively debute 
Wight I v oncn fount is on various C64/I2S 
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Files & Support 



Over 10,000 files for C64/1 28— largest 
.Public Domain and Shareware upload/ 
'' download area in the V 
Technical support i'ror,, 
CM]3'produ.c(s,',t j BOS, programming, 
games, and much more! 
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Genie 

Voice A smttm eel- 800-638- 9636 
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How to log on: 

^Dial 1-800-638-8369 

o Upon connect, type khhhh 

-^ At prompt U#=, type s :gnup <RETORN> 



i 



Terminal Program Configuration: 

300/1200/2400 baud 

Terminal Emulation: ASCII orVT100 

Hall Duplex/Local Echo ON 

8N1 (8 data bits, 1 stop bit, NO Parity) 



Answer questions and follow She on-line instruc tions to complete initial sign-on. 
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cMappy, fyeut yean,! 

Once again we W crossed thai boudry that divides the old year from the 
new. Audio the amazement of many of our contemporaries, we're still 
using our trusty Commodore computers. Some are writing letters, some 
arc tracking stocks, others are just piayinggames. But all have one thing 
in common... that fa miliar old electronic friend I hat has kept us company 
all these years. And that friend continues to help us with our work, and 
entertaines us when work is the last thing on our minds. 

Fifteen years after the introduction of the Commodore (it, and there's 
sllll a large following — despite the availability of systems running at 
clock speeds 200 times greater, and with RAM and hard disk storage 
that once would have made any reasonable hardware designer dizzy. 
The fact that we are still using our 'dinosaurs ' says a lot about the 
endurance and effectiveness of a simple design. 

Yet, we haven 't all survived this long without some level of upgrading 
to our systems. Long ago. this meant replacing a tape drive with a disk 
drive, or getting a monitor so that we could slop tying up I he television. 
Later it meant get ting a cartridge or other hardware to help speed up disk 
access, buying a 3. 5- inch disk drive, adding a RAM expander, and 
eventually, perhaps even a hard drive. 

The past year has brought us a new enhancement: the SupcrCPU, now 
pushing processing speed on our Commodore computers to previously 
impossible new highs. And the year just beginning promises to bring us 
more innovations, like the Turbo232 modem interface, the SupcrCPU 
RA M expander, and the SupcrCPU 12S — alt discussed clscwhcn ' in this 
issue of Commodore World. Major new software releases are also 
planned, asu rllas updata 1 1 rrsions of programs HkeNovah rm.gcoTAX. 
and even Desterm 128. 

As we have done in the past two and a halfyears, Commodore World 
will continue to bring you news and details of these new releases, and 
strive to make your Commodore experience asfulfdling as possible. 

Happy New Year! 



Doug Cotton 
-Editor 
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GiHDS; OWo-iCi 

LOADSTAR prcssnts Irte biggoal 



LOADSTAR Is a monthly 'magazine on disk* tor (ho Commodore 64/126. Sul 
receive hrve 1541 dfiks {gr ono 15A1 Disk) in thoir mailbox every month packed wHh nswt, 
nr'.cies and programs. These non-PD. htgn-quahty programs era written by the 1 best home- 
baaed programmers in ina field and edited by the crack LOADSTAR team oT Fender Tucker J 
and Jeff Jones. Subscription prices are at en all-time tow ol S69.95 for a. 12-month, 
subscription, or 519.95 lor a three-month subscription. You may also elect to subscribe 'by j 
the month,* where we charge your credit c-ard S7.95 lor each issue alter it's shipped. We! 
also offer the long line of standalone products befew. 

l/rJEW lafBMS Disk! The Com pleat Jon 

whole gamut of gaming is covered here: artificial intelligence, 
role-playing, ma^es, fantasy, soonco liclion, education and 
even non-violence {which was a radical concept in its lime). 
These eleven games are among the best ever published on 
LOADSTAR. Listed on the menu in chronological order, so 
you can see how Jon's style changed as the years relied by, 
1SB1 disk 0021 D3 S2CL 1541 disk S003SD5SZO 

l/'NHW Puzzte disk! 

The Compleat Crossword Every 

crossword pu^iJe published in Puzzle Pago In one huge 

COllectrOnJ 220 puzzles! It uses Barbara SchulaVs CRUCIVERBALI5T pre 

puzzles and allows you lo "mark 4 a puzzle when it's solved so that you 

solved and which you havon't yet. Each 1 54 1 disk contarns 1 to puzzles. 15111 Disk 

520. Disk 1 (1541) N0036D5 S10.Dlsk2 (1541) *0037D5 SID 

l^i JEW r J-\2'zj PruduL-iWiiy! The Compleat Lee 0: si*ot 

Lee O. Clinton's best serious programs (or the C-128 80- column mode. Finance, auto 
expense, kitchen helper, genealogy, resume writing, mutual funds! One 1541 disk *O022D5. 
One 1581 disk #001703 Siaoo 

I^NEW Word S^urrjh! Super Star Search 1: 200 original word 

search puZ2ios by Sloven Thomas and Art Dutfloy. presonlnd by John Sorafino's modern point 
and dick program One 1541 disk *0O11D5 One 1581 disk fr0008D3 S20.00 

w >ISS9 ^torj dish! The Compleat Prosequest '95: 

NEW!!! A 1541 disk with alt of the entries in the 19&5 short story writing conlesl on 1 1 . including 
the three grand winners One 1541 disk *0035D5 One 1501 disk #0Q19D3 S5.00 



collection of dtp art and tonls ever ottered at ono 
time. Alf ol the Geos art that's ever appeared on 
LOADSTAR, as well as some great files from 
Geos fanalic Dick Estel are available on twenty 
5.25 inch disks or eight 3.5 Inch disks. Most Ol this 
has never been seen beforol Use these graphic: 
in your GooPaint, GeoWrlte and GooPublish 
documents or convert to FGM with FGM utilities. 
Split up your GeoFAX documonln with the 
"jap prop unto graphic » every time I Prices are S20 
Tor any two 3.5 Inch disks, or any live 5.25 inch 
|disks. You can purchase the whole collodion lor 
575 lor eilher version. Call LOADSTAR loll-ffuu at 
1 800 594-3370 or 1-31S-221-B718 10 order by 
credit card. Or sand check or money order and 
[specify (by LG number} which disks you want. 

■aeaigwrwiaaa 



Disk 11: J. 
N e e I 
i Qtoi Art/Animals:' 

Jnnrlilor Mogly works'^ 
with a wide variety c ' 
subject matter and 
materials. Disk oonlalns" 1 
soma ol hs>r favorites, 
scanned Into qooPamt larmal- 
Sido 2 Is a colled Ion ol scanner) 
artwork ol animals Irom FRO 
Sottwrirn TO022D5 



Disk 12 ■ HOLIDAVi Artwork tor Now 
Years. Valentino's, St. Patrick's Day. 

Halloween, Thanksgiving and Chrislmas 
#002305 

Disk 13 - PEOPLE/FACES: Scenes ol people 

and laces Irom FRO Software #0024 D 5 




ram Eo present the 
mow wrnch you've 
•002003 



ori Wa-ir! LOADSTAR T-Shirts: Limited 

edition Fruit Of The Loom T-shirts. LOADSTAR'S nemesis, Knees 
Calhoon. stands up to regular washing and drying. Where else can 
you find Commodore apparel? 50°!. Colton'.'Polyester S15.00 each 
with frvs ;r»iroiri!i! Small #960025. Medium »960t25. Largo 
•960225. X- Large =360325, XX- L =960-125 



The Compleat 




"f'jyJs! TuiurlaJs! 

Programmer: eosi Miitri o»or two megabytes ot 

knowledge crammed and slutted onto eight 5.25-inch disks or two 

1581 disks! Plus tools, extensions, languages, assemblers, tutorials and uflM t al 5.25 set 

•OOOSDS. 3.5-Inch disk =000503. For S5 more, get C: Hacking MAG •000603 [on 3.5-fnch 

disks only and NOT available separately) lo complete 

your programming sat. S20.00 

P3 <^(iiphi'j2l Compleat PS Vol. 1 

(The Pnm Shop by Broderbund or Pnntmgster required). 

Over 1300 artistic and never before published PRINT SHOP 

images. Scan through tho many PRINT SHOP images 

sequentially, by name, or by group number Press a key and 

save the graphic you want m 2-block. 3 -block and even 

PRINTMASTER graphic liles! All lhal plus a printed guide! 

Each volume is S2O.Q0, Vol. 1: C-64/128 3.5-1 nch disk Horn 

#0001 d3. 5.25-Inch disks Item #0009d5. Vol. 2 (graphics from past LS issues): 0-64/1 2B 

3.5-fnch disk item «<XM2d3. 5.25-inch disks item #001 OdS. 



Disk 14 - FRD CLASSICS: Dick's choice ol 
RAILS: Railroad art from Europe 'ho best ol the FRD collodion #002505 



Disk 01 

.ind 111.. USA JJ0O12D5 



Disk 15 • DINOS/CLASStCS: Dmo:,mirs rinrl 
VEHICLES/TAROT: Artwork ol old oln< " prehistoric boasts, ua wull at morn Ural 
choice artwork from FRD #0026D5 



Disk 02 

and new autos; excellent geoPalnt drawings of Ihe 
Tarotcaras.:>ti»0013D5 



Disk 03 - CLIP ART: Includes converted 
MacPaint tiles that have never before been 
available in Commodore formal ff0014D5 

Disk 04 - OTTOWA/PRIME CLIPS: Artwork 
ol ihe main landmarks ol Ottawa, plus high quality 
iiutiic domain dp art #0015D5 

Disk 05 - FONTS; Morn than 30 fonls Irom pa si 

.:,i,..:, of LOADSTAR phiaartlcli ■ ■ -■.,.', i,-. 

Format! on creating fonts. Also two ready. marin 
headers lor use with your own documents, one a 
picture ol a mail (ruck Ihe other reading FROM 
THE DESK OF #001 6D5 

Disk 06, Disk 07, ana Disk 08 ■ genPamt and 
Pholo Album Was with (hi groat clip artwork 
featured on past LOADSTARS ■ Includes 
GeoCurmudgeon. Anamalia I and II, Australian 
Animals. Valenlina an and many mure #001705, 
a0018D5, #0019D5 

Disk 09 - GOODYKOONTZ FILES - J 

Goodykoontz, born in Indiana in 1,055, produced 
GODdykoont/s Perpetual Calendar and General 
Reference Manual (A Book lor the Millions). Thla 
disk includes scans from the book of a wide arrayl 
" subjects -- Gestures and Attitudes. Poultry 
Cramology, and more *0020D5 

Disk 10 - OLD WEST: Scanned Artwork Iroi 
Dick Estel's FRD Software - mostly woodcut style 
art ol Ihe old west, gold rush days and pioneer 
scones #0021 D5 





Disk 16 - SPORTS/MISC: Dozens of sports 
related clips #002705 

Disk 17- OFFICE AND SCHOOL: Clips lo 

bo used at work and around the house #0028 D 5 



Disk 1B -MUSIC 
CLIPS lfO029D5 



& MORE SCHOOL 



Disk 1 9 - SEASONAL AND HOLIDAYS: 

clip lor any occasion #003005 

Disk 20 - SEASONAL AND HOLIDAYS: 

clip lor any occasion #003 1 D5 



The 3,StIs1 
hell 5 25' d.sks 



igw,ii'.hi;ifi 

o r&ugftly equivafgnl to two e 



I 

1 



Disk 1 : Equals disks 1 , 2, 4B #000903 
Disk 2: Equals disks 3, E, 7A #001003 
Disk 3: Equals disks 5, B, 7B #001 1D3 
Disk 4: Equals 9. 10, 11 A S0012D3 
Oisk 5: Equals 12. 13, 11B #001303 
Disk 6: Equivalent of Disks 14, 15anri 

onus tiles not on S.25 - disks #001 4D3 
Disk 7: Sports. Office and school, Music 
#01503 

Disk 8; Music. Holiday and Seasonal 
D016D3 

For your convenience. GeoVlewor Is 
Included on each volume. GEOS 2.0 Is 
suggested. 




Disl'.full!) Card Ciiirrjas! The Compleat Maurice: a com P .iat.onoi 26 

solitaire card games wniten by Maurice Jones, the acknowledged master ol card game simulations lor 
the C-6-ari2B. There's even a brand new, never before published game called Boomerang. Two 5,25 
Inch disks I0O07DS or one 3.5 Inch disk #000703. S20.00 postage paid! 

Oj'JIss Of SJiuriolny An! Tutorialai The Compleat Walt 

During LOADSTAR'S first Ion yoar£ we havo published 24 ol Wail Hamad's sideshows and muliimoa'.i 
events Now we've gniherod them mte one huge collodion, seven 5.25 inch djsks of ihroo 3.5 inch 
disks' There are over 250 pictures, including somo lhal have nevor been published The grealesl ono* 
nnnn collection ol iirl en any computer platlorm 5,25-irich disks order #070425 3.5-lnch disks ordor 
1070423, S20.00 poslage paid! 
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LETTERS AND QUESTIONS FROM OUR READERS 



GEOS Printing Utility 

In a recent Graphic Interpretation column the 
author talks about GEOS print programs that 
allow using a printer's internal fonts. I'd like to 
contact the author to ask if he might be willing to 
Email me one of these. Can you provide his Email 
address? 

Also, it would he helpful if references to 
programs in articles like this were accompanied 
by information indicating their location on the 
web. Also Commodore World might consider 
adding a files section to the current web page 
specifically for Public Domain/Shareware files 
referenced in the magazine articles. 

-Clark Alexander 

While some of our writers have internet Email, not all 
of them du. and not ail of them wish to have their 
Email address published. When authors include an 
limail address for publication, m 're happy to oblige 
with publishing it. hot those authors who do not have 
an Email address, or do not wish to have it published, 
please feel free to address your correspondence to 
them directly to Commodore World's Email address: 

an d. a i '@th e- spa . com 

I'd suggest that you also begin your message with a 
note requesting that Commodore World forward the 
message to the appropriate author. 

Concerning the specific program you asked about, 
which I assume was TEXTPRINT 1.0. 1 checked a 
few of the most popular Internet FTP sites for 
Commodore and GEl K programs and came up blank. 
I also did an FTP search using a search engine, hut 
again came up empty. 

A quick check of the files on Genie, however, turned 
up versions 2 and 2.5 of TEXTPRINT. in the GEOS 
libraries maintained by the Commodore Rouudtahle, 
Thelites are: 

TEXTPRNTV2.SDA (Commodore Pile #14110) 
TEXTVRT25.SPX (Commodore File #141 77) 

In addition, this search also yielded a version of the 
program which was modified for use with Hewlett- 



Packard printers, which use a different set of printing 
codes. That version was split into two archives: 

HPTXTPRNT1.SDA (Commodore File #14107) 
IIPTXTPRNT2.SDA (Commodore File #14)08) 

As for starting up an FTP site ourselves, we have 
looked into that. However, because of the time and 
expense that would he required to create and operate 
an FTP area, it was decided that this would not be 
possible at this time. White it is possible we could do 
so at a later date, we would first need to find a way for 
such an added service to pay for the time and the 
online storage that would he required to create and 
maintain it. 

■Ed. 



SwiftLink Programming Info 

I would like lo suggest that a good future article 
for CVV magazine would he a good basic routine 
to add to a basic program which would allow one 
to communicate to a Swiftlink. If such info is 
already available. 

- Richard C. Kirk 

We do appreciate the s ujg est ion. However, Sn ifi bin k 
needs to be programmed in machine language, not 
BASIC, and the programming of this device is a 
rather involved subject. For those who are interested, 
CMD does offer a programming guide for SwiftLink, 
which can be ordered directly from CMD 's order line 
(I -800-638-3263). That information will also be 
made available on CMD's web site at some point in 
the future. We should also mention that CMD has 
discontinued SwiftLink, and replaced it with a new 
modem interface, the new Turbo232. 

- Ed. 



Searching for Printers? 

Several years ago, I visited a store in Santa Ana 
thai was strictly for Commodore Computers. 
Unfortunately. ido not remember where the store 
was and have not been able to find an 
advertisement for them in any of my husband's 



computer uiaga/ines. I am in needofanewprinler 
that will be compatible with a Commodore 64, 
and was wondering if you knew of any locations 
in Southern California that would have any of 
these printers. Currently I have an Okidata 120 
and wouldn't mind another one of the same if 
they are available anywhere. 

-Anonymous 

Commodore compatible printers, like your Okidata 
120, are no longer being made. Most users now must 
use standard printers which can be attached via a 
printer interface. blown >er,you can often find printers 
such as the one you 're using in the used market, in 
fad, many of the advertisers in Commodore World 
sell used and/or refurbished printers. Commodore 
Country, Creative Micro Designs, and Tech Star are 
probably the most common sources for these. 

You might also try' one of a number oj online 
resources. One suggestion would be the eBay Auction 
Web at http://www.ebay.com/aw/. Another good 
place to check is http://www.televar.com/~rjiong/ 
stores.html, which lists a number of sources for 
Commodore equipment located in your state (and 
many outside vour state, too). 

-Ed. 



Commodore Tower 

I'm searching for an article which according lo a 
source in comp.sys.cbm was published in 
Commodore World. Issue f 0, volume 2, number 
6. The article was about creating a Commodore 



"lower computet 



-Jack Followay.Jr. 



Commodore World Issue 10 did feature a Commodore 
'tower' on the cover, and there was also a pictorial of 
other unusual Commodore creations, all designed 
and made by Al Anger, However, there was no actual 
article on creating these items. Also, we ran out of 
Issue 10 a few weeks ago, although we do make 
photocopies of it and other out-of-print issues 
available along with our regular hack- issues. 

- Ed. 
V 
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Single issues $4.95 each plus $2.00 shipping. Three or more back 
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Commodore ajmu Computer Industry N^ews 



Announcing the new C-G4 CDROM "Audio Vol 1" 

While we don't usually publish info about CD-ROMs will) Commodore 
content, more often than not that is due to the content being made up of 
blatent copyright violations. Also, most such CD-ROMs arc generally 
pointed toward emulator users, not actual Commodore users. We found 
thefollowing announcement to be a little different, so we've decided topass 
this one on for the benefit of users who eilherhave a CD-ROM interfaced to 
llicir CMD l ID, or some other means to transfer from CD-ROM to their 
Commodore computer: 

Unlike other C-64 CDROM disks, which are collections of games, this 
CDROM has over 6,000 SID files along with utilities and players. This 
collection of SID Files includes over 2,000 stereo SID files and many 
Singalong SIDS. Also included is PLAYSED and playsid sid collections. 

The new C-64 CDROM "Audio Vol 1" is available for only $25. shipped 
anywhere in North America (add 55 for shipping elsewhere in the world — 
531) total in t'S muds). 1 or imnu-diali- shipment send a money order to: 

Corey Kelts 

5871 Blue Iron Way 

KearnsUT841l8 ' 

Email: ckelts@media.tilab.edu 



G064!? 

We recently reported that the German publication 64'er was no longer 
being produced. In its wake, however, the following announcement 
appeared on the Internet: 

After the demise of the last German C(i<l/C 1 2fi magazine <>4 'cr, my friends 
and I decided to make our own German Commodore magazine. It will be 
called (1064!. and will be available via subscription only. 1 [ere arc a few 
facts about our magazine. 

There are five editors, two in Germany, and three in Austria, The 
Germans are CSW/Plush and Veclrocon/Eairlight, the Austrians are 
Spockie/T'Pau. 21 lip/T'Pau, and Rudi/( ;i( \ (GEOS Interests ( .roup). The 
tnagazinewill belayed out in Austria and printed and shipped in Germany 
twelve times annually. 

The magazine will cover as many C64/C128 topics as possible, e.g. 
GEOS, hardware and software reviews, scene related topics, internet stuff, 
games, hardware projects, reports, news, etc. 



We cooperate with PPE, CMD, and all GEOS groups.The word of our 
arrival is currently being spread via IRC, newsgroups, and diskmags. 

Some general info: A trial subscription of 3 issues will cost DM 2-1, a full 
subscription costs DM 94. These juices are for German subscribers, for 
shipping to foreign countries, there will be an additional charge, bill at this 
time I am unsure of the exact amount. If interested, please contact me at: 
spockie@giga.or.at 

If you don't have access to Email, please contact our publisher: 

CSW Verlag 

Goethestrasse22 

D- 7136-1 Winnenden 

Germany 

Telephonc/FAX: ++49/(0)7195 61 120 



Inner Space Anthology Available 

Another tidbit we recently found online is that Karl Hildon, author of The 

Complete Commodore Inner Space Anthology, has recently begun making 
this resource available once again. Here's what Karl had to say: 

The Complete Commodore Inner Space Anthology is a collection of 
reference material for Commodore computers. It contains no reading — 
just page after page of charts and tables, including: 

• Command summaries for BASIC, COMAE, ME; 

• Jim Biillerfield's memory maps for the PET, VIC20, C64, C128. and 
the 4040, 8050 and 154 I disk drives 

■ Machine language monitor commands 

• PAE and CBM assembler commands and .opt directives 

• Addresses of user callable ROM suboutines 

■ Jim RutterficldV'SuperChai'ls" 

• Disk drive file header and sector format information 

• SID chip note values 

• Color codes, video chip data and video memory maps 

• Character and sprite design templates 

• Hardware port pinouts and transfer sequences 

• IC chip pinouts 

It also contains several indirectly related charts and tables: 
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• Sheet music symbols 

■ Note frequencies and chord derivatives 

• Checking semiconductors with an ohmmeter 

• Trigonometry rules 

• Unit to unit conversions (approx, 800) 

• Geometric area and volume formulae 

■ Periodic table of the elements 

. . , plus much mure! 

Prices include shipping and handling: 
From the U.S.A. - US $20.00 
From Canada -Cdn S20.00 
Outside North America -contact me al: "karlh^/'iuforamp.ncl" 

Send check or monev order to: 



1 1 Li- billing company on yoin invoice will appear as "Allic ['ypcselling. 
Inc. 

Many who have already ordered have asked for an autographed copy. 
I'm not sure why anyone would want my scribbly signature on their brand 
new book, bul requests will be humbly honored. 



Faster Modem Interface from CMD 

Creative Micro Designs has recently discontinued manufacturing their 
SwiftIink-232 cartridge, and have replaced it with a new product called 
Turbo232. Tbenew product, which is program-compatible with Swift I .ink, 
adds three new high-speed selections to support 57.6K, 1 15.2K and 230K 
bit per second communication rales. Turbo232 has also been redesigned 
for better hardware compatibility and easier configuration for users with 
special requirements. Announced price is $39.95,and shipping is slated for 
mid-January. 



Karl I lildnn 
•1 Pollard Drive 

Scarborough. Ontario, Canada 
M1R4G4 

For Visa card orders, simply E-Mail your card number (sorry, Visa only) 
and expiry date to: 

karlh(rt»inforainp.nct 



ErRoR cOrReCtIoN 

A number of the program lines in the FSPLIT.CREATE program 
(CW17, ppg. 44-46) had incorrect line numbers, which if entered 
would cause the program data to be out of order. Specifically, 
lines 3328-3578 (on page 46) should have been 2560-281 
(with an increment of 1 for each line number). 




>Q 



«*■*• 



Looking for a Commodore user group in your area? User groups can help you solve problems, keep 
you informed of new products and events that might be of interest, and give you a chance to share 
your computing experiences with others who enjoy Commodore computing. The listings below 
include: Name, Address, Meeting dates, Number of members. Contact person, and Phone. 



ty 



Suncoast Commodore Club 
1555 Orange Street 
Clearwater, FL34616 

Jackson Michigan CCC 
33 Indian Trail 
Munith, Ml 49259 



Basic Bits Commodore Group 
PO Box 81886 
Cleveland, OH 44181-088 

South Bay Computer Groups 

PO Box 1899 

Chula Vista, CA 91912-189 



Commom Computer Club 
6500 Center Ridge Road 
Newburgh, IN 47630 

Tri-City Commodore Computer 
320 NE C Street, Apt. A 
College, WA 99324-212 



Cincinnati Commodore Computer Club 
c/o 31 Potowatomie Trail 
Milford, Ohio 45150 



Hamilton Commodore Users Group 

35-1400 Limeridge Rd. 

East Hamilton, Ontario L8W-1L7, Canada 
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Commodore Trivia 



644. jjun IsnaUt 



Welcome lo smother edition of Commodore 
Trivia. As many of you may know, these trivia 
questions and answers have been donated by 
me lo the Commodore community at large. 
Unlike other articles in Commodore World, 
these trivia questions have been placed in the 
public domain. I ask only that the trivia 
questions remain intact and unchanged, and 



that my name and address appear somewhere 
SO users can contact me. The trivia is also used 
for a contest [run on the Internet; contact meal 
the included address for more informal ion. 
Because curiosity has the best of me, I always 
welcome a note or postcard detailing where the 
trivia goes. I also welcome new questions- 
provided they come with the answers. Enjoy! 



Jim Brain 

Brain Innovations, Inc. 

10710 Bruhn Ave 

Bennington, NE 68007 

j.brain@ieee.org 



COMMODORE TRIVIA #17 QUESTIONS 



Sinn) On the MOS Technology's KIM- 1 . how many keys wen- on ihe keypad? 

Sl()l)Tlie KIM-1 keypad had the common (MJA-Fkeyson the keypad, but also had 
some special keys. Name them. 

$ I 02) The K! M- 1 was a set of modules thai could he plugged logct her to expand the 
system, Uach module had a model number. What was [lie model number of 
ihe KIM-1 motherboard? 

$103) On die 1525 line ofprinters. if you wanted to create the following graphic, 
what byte would you send to the printer after turning on graphics mode? 



$110) What is the name of ihe company that recently purchased ihe liquidated 
Commodore assets? 

$111) At one time, Commodore attempted lo manufacture a dual drive version of 
the 1S71 called the 1572. for what technical reason did it ultimately fail? 

$112) Over what computer system did a User Group sue Commodore and win? 

$113) In $l(i:i,[lu'(|ursiioti;iskcil]Hiwio(Ti , aleagi'a|>hicnfa small iioMin tin 1 1525. 
In this quesrt ion, we have made a different design. Ifyoti wanted locreatethe 
followinggraphic using iiulividual dots on the printer, what bytes would you 
send to the printer alter turning on graphics mode? 



SI 0-1) What is the horizontal resolution of the 1525 line of printers? 

$105) On Commodore drives, explain the difference between the ll-H command 
and the Ul command. 

$106) On the Commodore 1541 drive, what does the It: command do? 

$107) What does the first routine in the 1541 drive ROM actually do? 

$108) 1 low tuanv tiles will a 1581 disk drive hold? 



$114) (Some C65 questions) How many SID chips does the the development 
Commodore 65 machine contain? 

$ 1 15) What CPU does the Commodore 65 use? 

St] 6) What is tin alternate uami foi the t ommiulorc 65? 

SI 17) How many processors does the internal 1581-compatible drive on the 055 
contain? 



$1 Oil) Commodore 1581 drives have a special "anloboot" feature that enables the $118) In the tradition of naming certain ICs after famous cartoon characters, oneof 
drive to load and run a program off a disk upon drive hoouip. What is the the ICs in the C65 is named after a Warner Brothers cartoon character, 

required name of the lile? Which one? 



$I0A) What liletype must the file mentioned in $l()!l be? 

$1011) To power up a 1351 mouse in "joystick mode", what must ihe user do? 



$1 It!) Whal version ol BASIC is included on the Commodore 65 in C65 mode? 

SUA) How many I/O ports does a Commodore 65 contain? 



S10C) 1 tescribe the contents of the POTX or POTY registers when using a 1 351 S1H3) What common Commodore 64 I/O port does the C65 NOT have? 
mouse. 

51 1C) 1 low many function keys are on a Commodore 65? 
$101)} Commodore computers typically use most of zero page for temporary 

variables and other items. However, both the VIC-20 and the 64 reserve 4 SI ID) What CUM disk drive DOS was used as the template for the internal C65 

bytes for user programs that need zero page memory. Where are these drive DOS? 

locations? 

SUB) What resolution of text screen does theC65 power up in?(Pleasegive answers 
SlOf ) Name the 16 colors available on the 64. in characters). 

$10F) Both the VIC-20 and the C64 emulate the operation of the 6551 UART.How 311F) What distinguishing non-textual characteristic in tbeC65isnot present in 
many "mock 6551" registers are mapped Into the memory map? nthe Commodore 8-bit computers? 
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COMMODORE TRIVIA #16 ANSWERS 



$0F0) The matrix was 8 by 8. 

S0F1) 15359 bytes free. 

S0F2) "standard mode". 

$00) "alternate itiudt" 

$0F4)chrS(142) 

$OF5)chr$(14) 

J0F6) Yes. The above translates as: LIST SO through to and including Kit), 

S0F7) coL "C 0" "SHIIT-L". For those who are interested, the COLLECT 

command is analogous to the VALIDATE operation, 

SIlFS) 1 I i'lenit'iits. Almost everyone who has ever programmed in Commodore 
BASIC bus seen the "BAD SUBSCRIPT" error when they try to use the 12lh 
element in a im-DIMensioned array. 

S0F9) 10 bytes. Since this area could be POKEd to, many boot programs would 
pokt- characters into this buffer to simulate keypresses. 

SOI \) \ physical mi [or is :A'l bytes in lengtli. Internally, the 1581 creates 2 25(i 
"logical" sectors in a physical sector, to maintain compatibility with older 
Commodore drives. 



$(IFB)TheX64 series. That includes the Commodore lfi. the Commodore 116. and 
the Commodore Plus/4. 

SlIFC) Even though you arc looking for digital information (how far the mouse has 
traveled since the last movement in a particular. ixis), the information is read 
from the "paddle" or potentiometer (POT) registers. On the C64, the POT 
registers are part of the SID chip, and are at 54297 (SD419) for I'O'I'X, and 
54298 ($D4JA) for POTY. 

$0FD) 802640 bytes. 

$0I'K) When the 1670 modem was lust introduced, it powered up in auto-answer 
mode, which means it would answer Incoming calls alter the phone rang. 
You could turn this lealurcoll through software control, btitiflhepowerwas 
reset, the modem would answer the phone. So many people complained to 
Commodore that CBM revised the l(>70 to include an extra DIP switch thai 
turned this feature off. 

S0FF)Tbe 1600 manual dial/manual answer 0-300 bps modem. The author owns 
one, and used it for main' years. To operate, you must use a phone with a 
detachable handsel cord. You dialed the number on the phone, waited for 
the answer, unplugged the handsel, and plugged the cord into the 1600, A 

switch toggled heluecinisingoriginatroi .msun t'rei|uencics. The 1 lidll was 

manufactured by Anchor Automation for Commodore. (As an aside, this 
unit claimed 300 bps, but I never could get 300 to work well. Most of my 
telecommunications happened at 150 bps.) 



WiliMiWn'Mgl 

Upgrade Chips 

6510. 6526. 6567,6569, 6581. 6522, 
8502. 8562, 8500, 8563, 8564, 8721, 
8722, 325302. 390059, 251968 .. S8.95 
901225. 901226. 901227. 9061 14PIA.S6.95 
251715, 251913, 85aO,WD1772 .. S10.95 
314972-03 (C128 ROM Upgrade) .. S24.95 
Motherboards 

1541 (Rolurb.) S14.95 

1571 (NEW) S19.50 

C-64 (Refurb./tesied) S21.95 

C-64 (untested, as is, all chips) . S17.95 

C-128 (NEW) 549.95 

C-128-D(NEW) S52.50 

Diagnostics 8, Manuals 
Commodore Diagnostician: Guide to 
diagnose 4 fix C64/ 128/ 1541 .... S6.95 
Manuals: MPS 802 & 1230, 1084, 1902. 
1581. 1526. 1571, 801. C64. C128 .. Call 
We are now receiving manuals lor all 
Commodore products from SMG Call 

Flo ppy Disk Drives 

1541 (Helurb.) S39.95 

1571 (RBturb.) S49.95 



Commodore Chips and Parts 



CORPORATION 



Miscellaneous 

128-D Keyboard (NEW) S27.95 

C-64 Keyboard S14.95 

Monitor Cables Call 

1541/1571 Alignment Kit S15.95 

1084S Motherboard w/ Flyback S69.95 
1 084S Power Supply Board (Rdbrb.) S29.95 

C-64 Cabinet (Top/Bottom) S12.95 

Commodore Joystick (Capt. Grant) S2.95 

256 X 1 (41256) S3.39 

1541 Serial Cable ,,, S4.95 

Video Cable S5.95 

Verbatim 5.25 SS/OD Disks(10 Pak) , $1,99 
Amiga A500 (Rev.3) NEW Motherboard 
with alt Chips S59.95 

Power Sup plies 

[All Power Supplies are NEW) 

C-64 non -repairable S14.95 

C-64 repairable S19.95 

C-64 Heavy Duty (5.2 amps) S39.95 

C-128 Heavy Duty (5.2 Amps) .. S39.95 
5.2 amps for Ram Expander Units S39.95 

154111 external 110 volts S7.9S 

1581 external 1 10 volls S7.95 

1 084S Flyback (Phillips) S35.S0 

1084-D1 Flyback .S35.9S 

1084 Flyback (Daewoo) S35.95 

S1r54041 (or 1802C Monitor $12.95 



1084S Motherboard with FtraACK Transformer: This new CBM 
board will cure 90% of 1 084S problems. Simply switch the PCB and 
your monitor problems are solved! This motherboard with factory 
mounted flyback, is the exact replacement and works with all 1 084S 

monitors. It is also very easy to install $69.95* 

CD32 Motherboard; Contains all chips(Lisa, Alice, Paula, 

68020-16, ADV101) except the 51 2K memories S89.95 

With all memory $1 09.95 

Commodore 1976 Scientific Calculator: Save a piece of the 
past. Brand new with charger and manual .. $8.95 



Munlltlv Npt-i'iiil 
A50O AMIGA COMF1 ITE1I COMPLETE 

Paxtron has acquired 250 refurbished A500 computers from 
Commodore liquidation. This is the perfect time to upgrade to an 
Amiga at the perfect price. 



The A500 COMPUTER with power supply and latest chips (eg: 8372 Agnus, 204 
O/S). Includes your choice ol the following software/books: Starter Kit (Inc. Kind 
Words. Deluxe Paint II) or Deluxe Kit. Also includes free Amiga Troubleshooting 
Guide (S7.98 value). 90 day warranty, tested and ready to go. 

Fantaslic price , S1 19.95 

Options: A501 1/2 meg expansion memory board installed addSlO 00 * With 3.1 
O/S ROM add S<J8.50 • PAL unil with 220V power supply add S29.00 • 



WEREONTHENTERNEV COME VBTT OUR HOME PAGE AT: www41axtmn.com 



I'axiYoii 



CORPORATION 



28 Grove Street 
Spring Valley, NY 10977 



ORDERS 800-595-5534 * 800-81 5-3241 * BBB-PAXTRON 
Info 91 1 -570-6522 • FAX 911-578-6550 
E-Mail tor orders & correspondence: 

paxtroncorpWrcknot.com 



Hours: SAM - 5 PM EST 
Add S6.00 tor UPS Charges 



We gladly accept: 
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It's not surprising to most Commodore owners 
that in the early 1980 "s (1982 to be exact), the 
C-64 was the fastest selling and most popular 
personal computer of all time. CUM had almost 
50% of the entire computer market, while 
companies like Apple, Atari, and Radio shack 
had "The high-end of the market". CUM went 
for the low-end. the under $500 market. Jack 
Tramiel was once quoted as saying, "We sell to 
the masses, not the classes". 

What does all this have to do with the Apple 
II? During the C-64'shay day. the Apple II was 
in the "Hi-end" SI 000+ category. It's true that 
both computers used the 0502 as their 
processor, but there was much more the 
computer and its popularity. It was noted as a 
sophisticated, powerful, super personal 
computer. Was thearchitecturesoinucb more 
advanced compared to the C-64, warranting 
it's high price? The Apple II is not merely a 
close cousin to the C-64, but quite possibly it's 
"big baby brother". 

History of the Apple II 

In the early 70's, I came from an area of 
aendemia designing both hardware and 
software for vertical market applications. 



Working with the National Science 
Foundation, 1 began with the Mark 8, the 
IMS! A 8080 (an S100 buss), MOS 
Technologies Khn-1, and tbeRCACosmac VIP. 
After NSF. I went to work for Milton Uradley's 
newly built Advanced research centerin 1979. 
I was working on the MB-1— a 16-bit persona! 
computer, later acquired by Texas Instruments 
and renamed the Ti-99 Home computer. (The 
history hooks do not recognize that Milton 
Bradley was the first to create the 16-bit home 
computer.) 

While working on the MB-1, we had a 
department called "The Orchard". As the name 
suggests, this was a room full of dozens of 
Apple Il's. Developers were busy redesigning 
Milton Bradley "Board" games into Apple II 
computer games. A good friend of mine, David 
Winzler (the chief software developer for the 
"Orchard"), introduced me to the Apple II. I 
had to have one, but the price was a bit steep 
for my wallet. So. having the schematics at 
hand, and the chips being fairly cheap, I built 
my own Apple II from scratch for about $200! 

In the 1981-83 time frame, Milton Bradley, 
trying to redesign a new home computer, was 
pushed out of the market. The entire 



department was laid off in 1983; advanced 
research was closed down. Tl's 99/4 A's borne 
computer division collapsed as well as Mattel's 
"Intellivision". the Timcx Sinclair, and a host 
of other newcomers. We were all pushed out 
of the market by the latest lowest cost system 
in town. The Commodore C-64. 1 went on to 
continue developing on the Apple II platform, 
and then in 1985, converted over to Apple's 
Macintosh, 

Presently, I am a member of the CM 1) family 
and have learned a great deal about the classic 
fi502 based machines, the C-64, 128's etc, 
which I had missed or overiookedyears earlier. 
As I started to really enjoy these "new" 
machines, 1 saw similarities between the C-64 
and A2. 

The Apple I 

Going back in time again, the subject this 
time, the Apple 1 and II, In 1975, the Home- 
brew Computer club in Palo Alto, California 
founded by Steve Wozniak (a 25 year old 
electronics hacker and an employee of Hewlett 
Packard), wanted to build their own personal 
computer. The 8080 chip, which was popular 
at that time, was the preferred microprocessor 



Compari 


son of Apple II+, Apple // 


e, and C-64 




Apple 11+ 


Apple // e 


C-64 


General 


Processor 


6502 


6502 


6502 


Speed 


1 MHz 


1 MHz 


1 MHz 


Memory 


4K-48K 


64K 


64K 


Expansion 


eight 50 pin slots 


seven-50 pin siots, 


one 44 pin direct port, 






one60 pin slot* 


one 24 pin user port 


Serial Port 


no 


no 


yes 


Disk Drive 


5.2571 30K 


5.2571 60K 


5.2571 60K 


Video Out 


NTSC 


NTSC 


NTSC & Chroma 


Sound Out 


no 


no 


yes 


RFOut 


no 


no 


yes 


Text 


Text Res 


40x24 


40x24 


40x25 


Text Color 


none 


none 


3 Modes w/multi -color 


Graphics 


Planes 


none 


none 


Back/Foreground 


Lo-Res 


40x48 


40x48 


40x25 


Colors 


16 


16 


16 


Hi-Res 1 


280x192 


280x192 


320x200 


Colors 


Black & White 


Black & White 


Black & White 


Hi-Res 2 


140x192 


140x192 


160x200 


Colors 


6 


6 


4 w/2 modes 


Sprites 


none 


none 


8 w/multi-color 


Sound 


Volume 


2 Levels 


2 Levels 


16 Levels 


Voices 


1 


1 


3 


Sound FX 


none 


none 


Complete Synthesizer 


Price 


System 


$1200 


$1200 


$300 


Disk Drive 


$600 


$600 


$200 




* This option allowed Apple's 


80 column card with 64K of RAM to 




expand the Apple//e up to 128K, (or an additional charge. 
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by the club, Steve (often called "the Woz"), 
had experience with the 11800, hut both 
processors where almost $200. He happened 
upon a new microcomputer chip put out by a 
new company called MOS technologies, for a 
little over $20, It took sonic doing, most club 
members wanted to stay with the 8080, but 
Steve convinced them to go with the MOS 
6502. Along with 21 year old Steve Job's 
financial help, the Apple I was born in 1976 
with 8K of RAM. one slot, and a pricetag of 
almost $700 without keyboard, powersupply, 
monitor, or external mass storage (i.e. cassette 
interlace), Wozniac, used inexpensive TT1. 
chips for the entire design. These were all basic 
gale chips, shift registers, etc. and could be 
obtained anywhere for less than a dollar each. 
Eve n the screen display mapping was designed 
using these components. The only real expense 

(besides the PC board) for complex devices 
were the RAM chips and the Ii502. 

The Apple II 

tinier The Apple II. Willi greal successes with 
the Apple I, it was obvious that improvements 
had to be made to really direct this machine 
into the current infancy of I he personal 
computer market. 

The Apple I was redesign into the infamous 
Apple II. shown at the First West Coast 
Computer Fair in April of 1977 (the 2 or 11 is 
sometimes printed as the Apple II). The Woz 
and Jobs released it willi 4K of RAM, 
expandable to 48K, with included empty 
sockets. N'l'SC Video out, an internal 3.5 amp 
5 volt power supply, cassette I/O, and a 
ke\ board were also added. Sound came from 
an internal speaker which could make tones 
only with special software routines that 
toggled the speaker with on and off selecting 
from a Iransistor. 8 slots were added to the 
new design to accommodate peripherals like 
serial cards, more memory etc, 

A joystick and dual paddle port were also 
added, but were somewhat difficult to get to. 
The cover had to be removed and the Joys tick 
cable was plugged into a 16 pin socket on the 
motherboard after snaking it through a hole 
in the back of the computer. It was not like the 
9-pin external Atari or C-64 style. Believe it or 
not, it wasn't used very much and most games 
used the keyboard, go figure!? 

The total cost of this 'IK machine? A 
whopping SI, 300 with game paddles, no 
monitor, just the video out. With no RF 
modulator available, a company began 
producing a L'ilF model thai only cost $75. It 
also came with a cassette tape of programs. 



but no player, compared to the $600 
Commodore PF.T or TRS-80 with cassette 
mechanism, this was a bit costly, but did have 
expandability — this was the clincher, the 
getter, the cross to the "High End" category. It 
was, as lime did show, the main selling point. 
Lift the hood and drop in what was to become 
thousands of third party fifty pin "plug and 
play" extensions to ihe machine. There was 
even an 80 column card for $300. It cost $600 
more for 8-50 pin slots, which may have been 
a little high for many families. I believe the 
Apple II could have sold for $600 and Apple 
Corp., now a giant company in Cuperelino, 
would still have made outstanding profits. In 
all fairness, however, even with the price, the 
Apple II did have excellent graphics for it's 
time, remember we are talking about 1977. 
Some Apple II features included: 

• 40 character by 24 line text display with 
Inverse and flashing characters (no lower 
case) 

• Lo-Res Graphics, 16 color 40 by 48 block 
resolution 

• Hi-Res Graphics, 4 color 140 dots by 192 
dots resolution 

• Mixed Mode — with either Hi or Lo-res 
modes, this mode has 4 lines of text OX1.V 
at the bottom with 40 by 40 l.o-Res 
Graphiesor 280 dots by 160 dots above 

The 5 and 1/4 floppy disk drive was finally 
available in early 1978 including the controller 
card carrying a $600 price tag. 

Even with C-64 capabilities which existed 4 
years after the Apple II was being sold, the 
Apple II in 1 978 was ahead of it's time, but the 
next 4 years showed no real improvements 
except for the Apple II plus in June of 1979 at 
$1,200 (Only $100 cheaper than the original). 
The improvements were minor at best. 
Applesoft 8 ASIC (written by a fairly new 
company at the time called Microsoft) replaced 
the Woz's Integer BASIC, an upgrade to DOS 
3.3, 2 more colors added to the Hi-res mode 
and small hardware modifications and 
enclosure improvements. 

Not until the entry of the Apple //e in May 
of 1983, were real improvements seen with 
new advanced designs — or at least they should 
have been! We all also know, that this was the 
time when our beloved C-64 was about a year 
old and known as "The fastest selling computer 
in the world". 

This is were the breaking point ufth is article 
(and the breaking of this authors heart), 
occurs. Apple decided to improve the 



technology of the Apple II+, by redesigning 
the system using custom LSI chips. This would 

result in fewer internal components, 
upgrading the design to be more powerful and 
most of all, reduce manufacturing costs. 
Internally it's rode name was Diana, but was 
later changed to "l.CA", which stood for "Low 
Cost Apple". When the press got wind of the 
new low cost Apple II, they were expecting a 
competitive low cost Apple II price of about 
$400 retail. Inside the Apple camp low cost 
referred to manufacturing costs, not retail! 
Due to this leak and misunderstanding, the 
computer was immediately renamed the 
"Super II". Whew, the consumer almost found 
out! Sales were still outstanding at the same 
$1000 plus price tag, with over 50 thousand 
units a month sold (twice that over the 1I+), 
and there was no end in site. 

W'liat improu'inenls made the \pple //e so 
special? Lets compare it to the older Apple II 
plus as well as the Commodore 64. 

It doesn't take too much to realize that the 
redesign of I lie Apple I h was mostly for 
Manufacturing cost and little on advancing a 
four year old design. In 1978, the Apple 11+, 
was a powerful little computer, preferred by 
many people. Compared to anything else on 
the market for an expandable personal 
computer, regardless of price, there was 
nothing that could touch il. All hough by 1983, 
so much software was written for it, Apple just 
made improvements for themselves. 
Compatibility would have suffered. For an 
affordable computer with just as much 
capability (if not more) I believe that the above 
comparison shows the C-64 to have much more 
than the aging Apple 11+ as well as Apple //c, 
especially in the area which matters most — 
$$$$. 

As 1 currently do profess to be a C- 64 
"convert", the more I use it, one question 
comes to mind. If 1 had il to do all over again, 
which machine would I pick? In 1979, 1 would 
have still home brewed the Apple II (because 1 
could), but when 1983 came along. I wouldn't 
have missed shelling out $300 to buy a lot of 
fun with great graphics and sound. As a 
software and hardware designer, it would have 
enhanced my career. Apple could have 
advanced their machine in 83 to 256 colors, 
built in 80 column, etc., and kept compatibility 
also, to stay in the "I ligh-end market". It just 
boiled down to timing, installed software, 
marketing, and the willingness to pay $1200 
for a $300 machine. 
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Commodore World Special Report: 



SuperCPU 
UPDATE 



wf. ubautf, GoitoH. 



Now that the SuperCPl ! (i4 has been shipping for 
a while, the initial clamor has died down and 
users are beginning to ask. "When does the 128 
version start shipping?" Add to this those who 
are asking about the various developer tools and 
memory expansion, then lop it all off with the 
fact that Creative Micro Designs (CMD) has been 
(airly quid about .ill of these things lately, and it 
begins to appear as if there might be something 
seriously wrong. 

The reality of the situation, though, is that 
CMD has been quiet mostly because they've been 
very busy. Admittedly, though, things are taking 
longer than originally anticipated, and other 
necessary projects have added to the delays. But 
before we get too far ahead of ourselves, let's go 
back to the announcement of the 128 version. 
and [hen work our way forward. 

Theanuounccinentofthel28,SuperCPUcame 
afterthe 128 communitymadeastrong showing, 
convincing CMD that a 128 version would he 
viable from a sales standpoint. At the time of the 
announcement, CMD realized that there -would 
be some extra work involved to make a common 
main board, which was necessary to make the 
L28 version COSt-elfective. The release date of the 
64 version was then pushed back from January of 
]!)!)() to March, and estimated that the 128 version 
would take an additional 60 days beyond that. 

However, CMD encountered many more 
interlining problems than I hey had originally 
anticipated. Dealing with these problems 
required extensive modification of the custom 
logic chip, or CPLD, in the SuperCPU. To further 
complicate matters, changing the CP1D became 
more and more difficult as the resources within 
the chip were diminished. Near the end of the 
design phase, the CPLD had to be completely 
redone a number of times to make additional 
logic functions possible. 

Finally, in July — four months beyond the new 
target date — the SuperCPU G4 was ready, and 
shipping began. Knowing that the CPLD design 
phase had taken much longer than expected, and 



assuming that this would also be the case with 
creating a CPLD to emulate the 128's MMU, it 
would be impossible to get the 128 version to 
market in only lit) days. And there was newly 
discovered factor that hadn't figured into the 
original time cstimaii — a daughter card would 
be required for the 128 version, because 
Commodore hadn't allowed some 128 hardware 
features to be controlled from the cartridge port. 
It was starting to look like it would be the end of 
the year before the 128 version could begin 
shipping. 

And then reports of problems with the 64 
version on a few Commodore 64c computers 
staitingcoming in. Two more months of analysis 
and redesign to resolve timing inconsistencies 
with this specific Commodore model. Changes in 
staffing also came around this time, and with the 
loss of Wayne Wrubel — CMD's production and 
repair technician — engineer Mark Fellows was 
called on to fill in on production and repairs 
while training new engineering assistant and 
technician Tony Cote. 

time l'on\ began getting up to speed, Mark 
was finally able loget back to engineering, liut so 
much time had passed with all the delays thai 
another scheduled project needed immediate 
attention— a replacement for Swift Link. Initial 
workon this project had begun overayearearlier, 
but was put oil' until the current supply of circuit 
boards could be exhausted. That lime was coming 
quickly. Swift Link had proven to be more 
expensive to produce than it really should be for 
various reasons, and worse, modem speeds were 
i-sralating quickh to the point ol obsoleling the 
interface. Mark put in a couple of weeks on a new- 
design, and passed the results on to Tony for a 
new board layout so that he could get back to 
work on the SuperCPU project. 

After some initial work on the SuperCPU 128 
MMU logic, the focus of development moved to 
researching I he expansion RAM circuitry, which 
initially looked relatively simple. However, as 
Mark got a lit lie further into the design, it became 



apparent that using DRAM (Dynamic RAM)and 
a standard approach to the RAM controller would 
not provide adequate performance. 

Most of November, and the first part of 
December, was spent researching every type of 
RAM thai might provide a performance boost. 
While some types did offer better performance. 
these came with added cost and were less 
commonly available in the marketplace. In early 
December, an interleaved memory scheme was 
investigated, but the i net hod required additional 
logic that would raise the cost and space 
requireiuentsof theconl roller — but there wasn't 
that much room available on the board. 

The solution came in using 72-pin SIMMs — 
an idea that was earlier rejected because these 
SIMMs arc 32 bits wide, making their use 
prohibitive. Upon closer inspection, however. 
onfylsrrorCnrrccling (FCC) SIMMs presented a 
problem — standard Fast Page and EDO types 
offer access to 8-hit segments of the 32-bit data. 
By combining standard Fast Page 72 -pin SIMMs 
with interleaved access, adequate performance 
at optimal pricing was attained. 

This brings us nearly up to date, as CMD is 
currently prototyping the RAM controller. CMD 
has also decided to release a separate SuperCPU 
64 RAM expansion card as soon as possible, 
because this helps prove out the design for the 
128 model, and is instrumental in getting 
developers going on new SuperCPU-based 
applications. The card will offer a single 72-pin 
SIMM socket, capable of holding from 1 to Hi 
Megabytes of RAM. Much of the work required 
to move from the prototype lo the production 
model w ill be handled by Tony Cote, allowing 
Mark Fellows to continue work on the rest of the 
SuperCPU ]2K circuitry and firmware. 

Given the delays, and considering the amount 
ol work remaining in the project, CMD estimates 
release of the SuperCPU 128 will be in April. 
CMD also wishes lo express thanks to all the 
SuperCPU 128 customers who have waited 
patiently for this product. It's coming! *?) 
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Every so often, [ receive a letter from a Commodore 
enthusiast or collector that asks about an odd 
Commodore drive. The person mentions that the 
drive contains the fa miliar Commodore logoand 
name, but it doesn't look like any drive they've 
ever seen. This doesn't surprise me, as most 
current Commodore owners grew up with the 
Commodore VIC and 64 line of computers, and 
have never seen a drive older Ulan a 15-11. They 
assume that the 1541, 1571, and 1581 drives 
encompass the entire .spectrum ol'CBM units. 
These drives spark questions like "Did 
Commodore provide computers for the military?" 
or "Are these 1541 compatible drives made by 
another company and marketed by CBM?". Have 
you ever seen such a drive and wondered what it 
was? 

Contrary to popular belief, neither the 1541. 
nor its predecessor the VIC-1540, begin the 
Commodore line of drives. 1 suppose some really 
don't care to know differently, but I find that 
knowing the history behind Commodore 
products helps me appreciate them and what 
they do. If you share that thought, continue on. 

for those who may not know, this article is the 
second part of a series on CBM drives started in 
Commodore World Issue 1 1 , The previous article 
described the serial drive lineage (1540 on). If 
you haven't read it, I encourage yon to do so. 

In The Beginning... 

Depending on which reference you consult, the 
"beginning" concerning Commodore computers 
and peripherals starts in either late 1976 or late 
1978. (See sidebar "When Did It Start"). In any 



case. Commodore introduced their first computer 
system, the "Personal Electronic Transactor 
2001" or "PET", at this time. The machine 
included asyslem unit, a keyboard, a 9 inch black 
and white monitor, and a tape cassette deck in a 
single enclosure made from heavy 18 gauge steel. 
Although some claim the steel case was used to 
comply with FCC RI : emissions regulations, the 
FCC had not yet issued such regulations. 
Truthfully, Commodore simply used in-house 
services. Since Commodore was in the office 
furniture business, the cases were made from 
sheet metal of the same type used to make metal 
desks and file cabinets. Anyone who has ever 
lifted a PET machine or its peripheral knows of 
the strength of these cases. Internally, thesystcm 
contained BASIC 1.0 and a 40 column video 
display 1C, Those who preordered the machines 
in June of that year received 4 kB units, while units 
after introduct ion sported 8 kB or RAM. As for 1/ 
O, the unit featured a second tape drive port, a 
user port, and an 1EHF.-488 compatible port. The 
I FIT port was already in use on Osborne! portable 
computers, and this port was used by many 
scientific instruments to communicate with one 
another. 

Given the impressive list of features that 
accompanied the PFT, it is interesting to note 
that the ability to interface with alloppy diskette 
drive was not one of them. This is somewhat 
ironic, given the business background of 
Commodore and the fact that other systems 
sported disk drive interfacing abilities. While it is 
true that drives were priced a bit loo high for 
most hobbyists, businesses could afford suitable 



diskette drives and needed to the advantages of 
diskette storage. In addition, the BASIC included 
with the PET (BASIC 1.0, also called "Original 

IU )M" BASIC) did not support disk drives in any 
way. Thus, we begin our journey intoCommodnre 
drive history. 

The "First" Commodore Drive 

In December 1978, the first disk drive for the 
( ommodore PFT line of computers was 
introduced. Thedualdrivesystem ut ilized2 single 
sided, single density 5.25" mini-floppy drive 
mechanisms and provided 100 kilobytes of 
information per disk side or 200 kB of online 
storage per unit. This drive holds at least one 
other distinction in addition to arriving first, it 
was not manufactured by Commodore. 

Commodore owners know about "clone" or 
"Commodore compatible" drives. These drives, 
manufactured by companies other than 
Commodore, promise compatibility with a 
particular model or models of Commodore 
manufactured drives, typical exaiiiplesin the VIi / 
CBM 1541 line include the Enhancer 200(1 and 
F'SD-1. Since compatibility is the primary 
objective, clone drives are measured by how well 
they emulate the Commodore counterpart. Given 
the nature of this series, we've refrained from 
discussing the many clone drives, but we'll make 
this one exception given the background of this 
drive unit. 

It is somewhat misleading to call the first PET 
drive a "clone" drive, since it really didn't emulate 
any Commodore drive (since there weren't any 
out vet). Nonetheless, Commodore didn't 
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produce it. The drive, model DKH641, was 
developed and manufactured by (lain not making 
this up) "Convenience Living" and interfaced with 
the PUT via a special disk controller hoard that 
was installed inside the computer. Some may ask 
why the unit required a special interlace given 
that the PET came standard with an EEE-488 
port. Well, while Commodore did include the 
port on the PET system, the Operating System, 
complete with BASIC 1 .0, it did not provide for 
disk usage, TheOS, usually referred to as "Original 
ROMs", allowed only tape storage. The DKH641 
drive contained its own Disk Operating System 
called DiskMon which added 14 commands to 
BASIC lor disk access. The entire package, 
including the interface, retailed for $1295.00 

Many people remember an early disk drive 
unit for the PET manufactured by "Computhink". 
The two drives are one in the same. The name 
change from Convenience hiving to Computhink 
occurred by February 1979. In reality, research 
suggests the company was closely lied with or 
owned by a distributor of PET products called 
New England Electronic Company, or NEECO. 
Also at this time. Computhink increased the 
capability oflheDKlt641 by using double density 
mechanisms. This gave 200 kli of storage per 
drive or 400 kB online storage. The new model, 
listed as DKH642-1, retailed for the same price. 
In addition, a double sided version of the unit 
offering 400kBperdiskand800kBonlinestorage 
was also offered. 

The 10XX "internal" Drives 

Even as the Computhink drives hit the market, 
Commodore was at work creating its first disk 
drive. Sources indicate these internal prototype 
drives were given model numbers. The first 
internal unit was numbered L010, With a model 
1 020 and 1030 following. Research indicates 
Commodore showed the final unit, model 1030, 
to PET enthusiasts before finalizing a design. 
Some users reported knowledge of the unit and 
noted thai the unit was "verj buggy". Whatever 
their function, information suggests that 
Commodore did not market the 10XX drive line. 

The PET/CBM 2040 

The Commodore model 2040 disk drive holds 
the distinction of being the first Commodore 
produced PET floppy drive unit, initially offered 
for sale in April 1979 for $1295.00 (the same 
price as the Computhink DKH641/6420X), the 
2040 utilizes 2 Shugart Associates 5.25" full height 
single sided double density drive mechanisms 
witli pushdown door latches and a computer 
board enclosed in the same 18 gauge sheet metal 
as Hie PIT computer system. The unit measures 



ti'5" high by 15" wide by 14.35" deep and 
contains the drives side by side in the 
enclosure. The unit features off-white paint 
on top and black painting on bottom to match 
the PET case color. A black decal runs across 
to the top front of the unit with the traditional 
Commodore "chicken feet" log and the 
Commodore name printed on the left side. 
A large "CBM" with the text "model 2040" 
appears in the middle of the decal. while 
the words "dual drive floppy disk" appear on 
the right. 

As for usage, the drive interfaces to the PET by 
means of the IEEE-488 I/O port. However, since 
the original OS in the PET could not handle disk 
drives, buyers had lo upgrade the ROMs in their 
PET system to utilize the new drive. The new 
ROMs were nicknamed "Upgrade ROMs". The 
two drives areaddressed within programs as the 
same device number (factory set to device 8) 
with separate unit ids (0 and 1). Strangely, the 
units are positioned in the case in reverse order. 
Unit is on the right, while unit 1 resides to the 
left ofthedrivc enclosure. 3 LED'ssignal activity, 
power, and error conditions. Each drive contains 
its own red activity LED. while a middle red LED 
indicates an error. 

Data is written to 5.25" SS-DD floppy disks 
using the Group Code Recording (GCR) 
method (See What is GCR?). Each drive 
initially held 176,440 bytes of information, of 
which the user could utilize 170,850 bytes for 
program and data files. A query of the disk 
operating system version on original units 
returns 1.0, The DOS is similar to and accepts 
most of the commands found in the familiar 
version 2.6 DOS in CBM 1541 drives. One 
notable exception from the Ddrive DOS is 
relative liles. While the 2040 could handle 



Random files (kisicalh a fancy name lor raw 
data storage), the drive did not understand 
the concept of relative files. 

Internally, the 2040 packed a lot of power. The 
2040 unit contains nol 1 but 2 central processing 
units. In an era when most drives either did nol 
contain an onboard CPU or contained at mosl a 
single CPU, Commodore's parallel processing 
drive units rose above the ordinary. The unit 
contained a MOS 6502 CPU as well as a MOS 
6502 CPU (a 6502 derivative). Each accessed its 
own I/O and timers, while the two processors 
shared access lo 4 kilobytes of RAM. 

The CBM 3040 

Commodore marketed the PET 2001 in Europe 
with a full size keyboard and the CBM 3000 
series. The 2040 was sold as a peripheral for 
this machine, but it was relabeled as the model 
3040 in order logive the impression the drive 
was made specifically for the European 
machine. Ironically, the drive did belong with 
the computer, hut both model numbers had 
to match for buyers to believe it. 

The2040(a!idilslwin,the3040) went through 
two major DOS revisions. The first, version 1 .2, 
merely fixed some liming bugs in the original 
DOS, The second, version 2.0, first appeared in 
early 1980 and added the familiar relative file 
support to Commodore's drive. Other things 
changed with the introduction of DOS 2.0, but 
we'lldisnissllieni in more-detail when we describe 
the CBM 4040. 

The CBM 8050 

AsCommodore's second drive offering, the 8050 
departed from 2040 compatibility in favor of 
allowing more storage per disk. Although the 
8050 appears identical to the 2040/3040 in 
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appearance, ihe drive is drastically different 

internally, in order to provide more storage 
capacity per diskette, the 8050 uses single 
sided quad density Micropenis drives to allow 
storage of 533,248 bytes per disk. Of that, 
521,208 bytes are available for user storage. 
Interfacing is provided through the IEEE-488 
port, with the familiar CBM DOS command 
set. A query of the DOS version can return 2.1, 
2,5, or 2.7, depending on date of manufacture 
and upgrade status. All DOS versions 
implement the now familiar relative Hie type. 
The 8050 continued the t radii inn of utilizing 
two CPUs to handle drive activities, but 
switched to using two identical 6502 CPU 
instead of the 6502/65 04 combination utilized 
in the 2040/3040. The 8050 also introduced 
the bicolordrivcstatus LED. Earlier 2040units 
contained a single red I. HI) in the center of the 
drive front that turned on to indicate an error. 
The 8050, in contrast, featured a bicolorLED. 




On power- tip. the LED flashed from red to 
green and back a few times, finally turning 
green to indicate power. If an error occurred, 
the LED would turn to red. introduced in June 
1 !IH0, the 805(1 accompanied the introduction 
of the new 80 column PET computer, the PET/ 
CBM 8000 series. 

The CBM 8061 and 8062 

The 8061 and 8062 differ with respect to the 
most of the other drives mentioned in this 
article, as they are dual 8" (loppy diskette 
drives. Able to read and write disks formatted 
in either CUM GCR format or IBM 3740 
format, the 806 1 utilized single sided 
mechanisms to store 1.6 megabytes of data 
per disk, while the 8062 featured double sided 
mechanisms allowing storage of 3.2 megabytes 
of data. Other than the fact they were 
introduced in mid 1980, not much else is 
known about these units. 



The CBM 4040 

in late 1980. Commodore created 
the PET/CBM 4000 scries 
computer system by merging the 
full keyboard version of the PIT' 
2001 with the BASIC 4.0 found in 
the 8000 line. Along with the 
computer introduction, 

Commodore upgraded the 2040 
drive once again to feature relative 
file support and enhancements 
found in the 8050 DOS. Dubbed 
DOS 2.0, The ROM formed the 
heart of the 2040 drive unit. 
Commodore renumbered the 
resulting package the CBM 4040 
drive. Externally, only the decal 
changed to denote the new drive. 
Internally, the new DOS added 
fixes and enhancements fuund in 
the 8050 DOS, it reduced the 
capacity of the drive somewhat. 
While the 2040/3040 drives 
featured 176,640 bytes of raw 
storage per disk, the 4010 could 
store only 174,848 bytes of raw 
data. Astute readers will note that 
this is the same storage capacity as 
the 1540 and 1541 drives and their 
direct descendants. Users quickly 
dubbed this the "4040 format", 
although the 2.0 ROMs bad been 
made available to 2040/3040 drive 
owners a few months earlier. The 
4040 utilized the same dual 
processor arrangement and CPU 



types as the earlier 2040/3040 units. Later 
models of the 4040 came with a slightly 
upgraded 2.1 DOS version. 

The CBM 2031 and 4031 

Ever since the introduction oflhe 2040, PIT' 
enthusiasts lamented the lackof a cost effective* 
single drive for the PET line. Finally, in late 
1981, Commodore finally produced such a 
single drive for the PET/CBM line. The 2031 
drive resembles one-half of a 2040 drive unit 
externally. Basically, the system functions just 
like the 204 0, albeit with only unit 
functioning. A query of the DOS version 
returns 2.6. Research suggests the 2031 was 
produced to accompany the PET/CBM 2000 
series computers, while the 4031 accompanied 
the 4000 series PET/CBMs. The two units are 
identical in all other respects. 

The CBM 2031 lp and 4031 Ip 

following the introduction of the 2031 and 
4031 drives. Commodore introduced the first 
serial drive, the VIC 1540. The 2031/4031 
and the 1540 share many similarities, and 
Commodore was well known for cutting costs 
wherever possible. Research suggests 
Commodore reworked thv 2031/4031 drives 
to fit in the 1540 case and utilize the Alps half 
height mechanism used in the 1540. Thus, the 
2031 LP "low profile" was bom. Residing in a 
durable plastic case measuring 97mm high by 
200 mm wide by 374 mm deep, the 2031 LP 
functioned identically in all respects to its 
predecessor. Initially, the front decal work 
shared similarities with early plain VIC- 1540 
decal work, sporting brown decals with while 
lettering labeled "Commodore" on the left, 
"single f'drive floppy disk drive" in the middle, 
and "2031" on the right. Note that no "Ip" 
moniker was shown. Later decal work shares 
artwork from "rainbow" 1541 decal work, with 
silver raised "Commodore" on left and 
"2031 LP" on right. To distinguish these 
models from the earlier ones, the full height 
2031/4031 is staled as the HP "high profile" 
model. 

The CBM 8250 

In early 1982. Commodore unveiled an 
enhancement to the 8050 drive. Commodore 
replaced l he single sided drives in the 8050 
with double sided mechanisms. This increased 

user storagi capacih lo 1.049,782 bytes. To 
handle the 1 MB' of data storage capability, 
Commodore upgraded the DOS to version 2,7. 
This new DOS enhanced the notion of relative 
files include the concept of "super side 
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sectors". While prior relative file support in 
Commodore drives contained a maximum 
number of records per relative file, the 
addition of super side sectors removed the 
limit. Externally, only the decal denotes the 
8250 unit. 

The CBM 8280 

As with the 8061 and 8062, the 8280 uses 8" 
floppy diskettes to store data. Utilizing dual 
mechanisms stacked atop one another, the 
8280 applied an upgrade of DOS 2.7 found in 
the 8250 numbered DOS 3.0. Hach drive 
allowed storage of 1 megabyte of user data 
and could read and write IBM 8" disks. The 
8280 sported half height or "slimline" drive 
mechanisms, while the dual 5.25" drives 
utilized full height mechanisms. Thus, the 
8280 resembled an 8250 with the drives 
positioned top and bottom rather than left 
and right in the enclosure. Like the 8061 and 
8062, not much else is known about this unit. 
Inference suggests it resembled the 8061 and 
80(i2 and that all three were produced to 
position Commodore in traditional IBM 
business markets. 

The D9060 and D9090 

Long before the Lt Kernel and CMD series of 
Commodore hard drives entered the market. 
Commodore itself developed and produced a 
line of hard drives for the PET/CBM line of 
computers. Including the new DOS 3.0 found 
in the 8280. the I HI 060 and D9090 drives 
appeared in late 1982 and possibly 
accompanied the introduction of the 
SuperPFT 9000. The drives are enclosed in 
2031/4031 style cases, and contain a mini- 
"Winchester" style hard drive. Nicknamed the 
"niini-uiunics" by Commodore users, the 9060 
provided 5 MB of user storage while the 9090 
provided 7.5 MB of user storage. Once again, 
interfacing was provided via IEl*Ii-488, and 
the 2.7 DOS concept of "super-side-sectors" 
enabled relative iiles lo span the entire bard 
drive surface. 

The CBM 8250lp 

As in the ease of the 2 03 lip. Commodore 
created a variation of the 8250 using half height 
drive mechanisms. However, Commodore 
created the 8250lp (bra different reason. Even 
as the Commodore VIC and 64 home 
computers started taking a foothold in the 
market. Commodore treated the B series of 
business computers. These new models, also 
referred to as the 500, 600. and 700 series, 
sported molded plastic cases and sleek sty ling. 



Clearly, as with the earlier computer 
introductions, Commodore needed a drive to 
accompany these new machines in the 
marketplace. Since no existing drive shared 
the sleek styling. Commodore revamped the 
8250 by designing a new plastic case ami 
utilizing half height drive mechanisms. The 
new drive, as in the case of the 2031, did not 
differ functionally from the older 8250. 
Commodore introduced this drive in 1983. 

The SFD 1001 

This is the IEEE-488 drive most Commodore 

users have seen. ( iiiiliiiimh mistaken to! ;i 

VIC/CBM 1541, the SFD 1001 is actually one 
half of an 82501p unit packaged in a brown 
1541 case, introduced in June 1985, the decal 
work resembled the CBM 1541 brown decal 
work with the silver 1541 and the rainbow in 
the center. The right side of the decal states 
i hi- drive is an SFD 1001. SFD stands for "Super 
Fast Drive", which is misleading, since the 
drive doesn't run any faster than other IEEE- 
488 unit. However, to user of the crippled 
154 1, the drive seems to access data at blinding 
speeds. To create the 1001, Commodore 
simply populated a 1541 case with 
a single 8250lp mechanism and 
altered the electronics to fit. A 
query of the DOS version returns 
2.7, identical to the DOS in the 
8250lp. Instead of rewriting the 
I X IS I noli ruinate I he missing drive 
1 , Commodore instead shipped the 
drive with a daughlercard installed 
that held the infamous 
"EXCEPTION ROM", which 
handled all attempted access lo 
drive 1 ami relumed appropriate 
errors. Another notable 
difference between the 82501 p a i id 
SFD 1001 is the style of drive 
mechanism. The SFD uses a turn 
down door latch, while the 825 Olp 
uses a push down latch. 

Conclusion 

I bopeyou have enjoyed this trip down 
Commodore History Lane. If you've 
gotten this far, then you must share 
my interest in researching old 
Commodore history. Hopefully, this 
article and the entire series lias 
answered a few quest ions concerning 
thet'BMdrivcsand howl hey evolved. 
1 lowever. if you're like me, it also 
sparked new questions that require 
answering. 1 wish Icouldanswerthcm 



all, or slate with complete certainty all that I have 
heard or read. Alas, Commodore made 
documenting its history a less than easy task. 
Along other things, CBM frequently pre- 
announced products and then delayed 
introduction, varied ROM or case versions with 
changing model numbers, renumbered existing 
products without upgrading the product, 
announced products and then failed to introduce 
them, munbered products differently for differing 
markets, marketed certain models in only certain 
markets, and generally confused the readers and 
users. 1 suppose each computer manufacturer 
engages in similaractivities, but noting that makes 
the job no less difficult. 1 won't say it isn't fun 
digging for kernels of truth buried in back issues 
or periodicals and conversations with veteran 
users, but I'd contemplate trading it all for a 
reliable source of Commodore historical 
information. Alas, I haven't Ibund one yet. It you 
find one, let me know. 

Following the article are a sprinkling of notes I 
have accrued on the various drives men Honed in 
this articles and some updates to information in 
the previous article. 
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TwH" u Tcxjs Wfcb/sT usse/Ts W uroO^* Ws 4 W3 PET .1 
tiTe. I ^lio, ortJ Gen S-ijib", \,k -_\>V;jTeJ U^ Ca^vnoi.M 
"SuipforT S>- .'•-v*"iy ye;**., t^rt&rtTertS IWfl" tvs was piVed up uT 

l-.iVlfcmi - I C n<£> W.'.Wv. 'I' OWTUUfci. £vfe/i CtmvoiSofla 

I^Vjaeirte, 'm Xs Pyv.1 I ^o? „«^, j-^H, sTaTesTwTTW fii-gT 
? VS f£T was ^i'rtiUJ Vi fife 1 ^fc. fiosej on TVs 
w-*6*viaT*yi am w°>AS svwVseTW PETs arftJeA Vi file 1 c f?<e/ 
cxyly i W, ■VVwsJiw, SJWv sxra&i >.■ • e/ on TW <toie o£ 
'o1VoSk^cr<y\ o'.i PtirVeM i^jr^s ~lWr Wa reseorcVi estblatisWs a 
T^Tiiloa slaMVie Vi late 1 c tT7, wWila ' s >/ own pe/sonal AiscaM^ 
revfauW IW vTiltiv-.Y, .1-' ■.-.-. YjlVvV Vi . iut I TIT 8/TE 
.vti^jij.ie, CjBraht* h powy ^'V^-iT"""^ a large ^wVP.^ '-»",■••>, 
VfT/rAjoeS 1 W Vfe. I To TW avpyiale artJ WJbtoy'aT ATarVeT yJflVi 
ljT%-jo puga. sp-euj on pp HJ .->\3 C H3. V^TW a4 Wwexfc^TW 
TejJT veateaW IWT IW Pel a fy^Tanti vHW Gabby I C C!1 
■FDRJJV^x^BvLEViW Fdwvo^ I 'i'?? "Pbybe/, oaJ 0* 
Z5a»vufy I T}? 'C{?' v, i ■- u • ■ oftmfesTb un .ifVtAjelVn 

* **JTo fife I c m. ftbj ViTW ^V--, I °0% 3VTE"IW 
Vk'l s .*e^.ev~ej b* a <-se«" V-W .-iJf<2jTes W pjr-iWjseJ Ws v*iT 
Vi t5v>Tc I °m at\3 ne^vSii T ort Cfelober 1 Til TW v.v\TV 
4o?IWr .•■\^M"..r.Tv-ijrVvS Vfe. I & se^tjl rtj->ibe-- 1 1, WW&TVs 
■.YiTiyi by Tsel£ wxAJ esTbbl<sW ViTrtiJijenon as 3vj>Te. o<T 
1 111, \ jj belcve. Csa Ovt, tk^J Ca , ^ s ^.••v. ^\?-.jiW.To bi 
(v^jfak. o£ sx.v^iiv TWye.&rt^Tv»o |3R<bli J^Ti^JcToo Jules- ■ 

1 T}T '.Traj^T^ wt^Tbbv I m ^,-Jii^^r- ^ ; lJ be tsei 

\ Wvi oo'W =«M prtfctecl \^TUTwi 1 ^TJfc ij~ii '' l >C r "i ]e^.-vTcfcBy 

^TTUeJlW. &SC3 Vi SifT^^- 1 ^"JC: PIT tVeTv^, : v p 7 '" 

■was r-»T o\-*m5 by Cu^ vi. "*■■•..'- FW spem iiir\^civi Twm uoJ 

(ale I < flt' \~l-.i.i" 'IW. fC) v«us a^OvMcaS by Cjy»-k*TaJ&u sao.---K 

v'i->.i r. ;. .. . ■. te/Vin Ca^vni>v. pjrdr<ast& ^^P^ bi^SirtiTwi 

P^r w." f ,- viPtAjoiA IV. y.,.,1 1 ,, [Ve P^PS rmiosu- B^TpJTe.-, «W 

"IW. Wi^Vl , o/fyav-AfaS Vi OTe I ^nSTeu-lt I "T?^ TWT„-vi,-& 

sT^H" bjr rST avyxss'iale. \ Wjve."T upTolW fesferTb tledle. 

w'Ui-.W "sTW. a>'.'.' i ..■',■,•. ■ .vmi-, v^viarTl^ ,-£>T a-lj 

--/>! swWxvAig'TVe. ifllftAjEToo £le bo" teTVe iTlrtAjEIbi^ 

1 ■ -.ilWjs'tBTi WfAi of^JiS i3rarv 1 orei/"IWn~nTi 

P5Tr XCI -4K a^TV* ?K ,-i/v.'. „.nv. .irraLteJ 5^E 

KT tisl^ a-vi AV?ri*y vic^v. Mjivii. Ml !>: (V»J rtjsviicVv ax,plij 
■w^lVi Ci>T fV^^ ■T^w'.^'oTaT svpj"oTs"IVe. avtWscnTWjT pde.- 

"lb *Toi-uVtt"isi oi-Ja- b..jC/%. i ,•.■,',•.■' -.v, boTVi .-^oiils <i*i sWiM 
"IW.XTVu Cctvyoalye aywvCTJUTo prtA^^ 4*S urSIs ^>- 

j't..>i.: ■•»!.• t-Jnte i*ToAeT^ig "?W5 .vtJefeTo 5TWr bjyj/s. 



aTIVe ^H^S" pt-i'ji - p*Va 3oJfe s i^yolij ■! ty^. .■e5iV.^t us 
3bt j. « ~ ■ -£iy»-ij by JbJbWTgTV-e pcVE ftKTVe \>-iT. 'vb s-'YV ^)Jkiig 
""r.ne pete v-VJa Wv.tj J) olWr sjpe^«£r<yis1W su^-e, \-^>»U pdbdbty 
be. .-STVei 3a*. .w^CT to* .uX-^'IW CfVVH' sy„ert^ sur 1 ^, cO"^. 
ATTve T.-e. M VS oS i^l^ is v*T «r *3CC. 

i>TX,p <— Cife GiS£Wc)*TC, KTU\~rT i-vis-e ■i- v Y > l/ us t^U2» spu'i^ds en 
sJ'sV. erts^^5 .^"iJiVcJ'TWjT s ^"seJ by all Ca^V'-TiSore i«V. M*tes*To 
i&re ewis^T I 5 1 ?! (v\5 ".Ts AL",J:jr,v'i.. Vi " SW. j>-ev'j;>j5 u^TcW, \ 
,*VjtT<v\!i) (SCC, as u Oj^^iljAi. proprttlofy t/tO&*F} T Ws s 
u.'iT(\je. PppW. A"Ates iwS ttTWo. s/*iS "IW C^IC, lyTm)'^ 
O^^V'V^!t.^^v. (o^S oIWa) ijse.} GCC,T: e.iiV.-e (SuFu VlTeR^Tw on 
TW. feVeTle. BaSaJ^ GCC,T^-as eak H KT ,>^ibla oS iTo -iTo 
a specvSe S" bT se^Kjeooe TVoT <ift3ws Tvc a..'^-,; I , (vi AjIu 
seays*Tfl& aaTloVis all 1 bTi. ^ij J. J''^#zAt £*"& oe^^ .vx-re'TVy-m 
^ ots^.vVk'v'e C Btls Vi a '.ei,iv.\i*ve o€ JtjTa 

r« -r^"IWie.T\vo Aj^zi er"«v>^i >i. ' "'■ ■ ■ >.-. v eTle 

Vi jf litsTTvyc ways I i bTPt 

-. .W JrtJtTi y.-.^i j depealeJ -jr-ej^i ok \ bTs as a sync 
,\\jt\ Wlp.tgTW *-.ve tisre-Ta-ilW fceuTVvi »£ sefTors cy^TiteVa. 
Secor^TVe reSTtZToA <y\ Ajns o€ "v. bTs aibv^sTW 
"Jwl^ «rwn"TVc jjTj fazsJeA 8y «w*TVifo5"TW.T>ie pi 
- - o-terv^TitiTsTotTs WTWi rea) JtiTu sT.v. j.- i ;".-.v v-.A.e*-nEiTroeT 
TsT^vt«"Tq cosvye X viea*; - w^TRsa 3ebyw 

4*mTW AybbtTo 6CJ2.<>jtobliT. 



nybbk GCS o/bbt 



^bbV. <SCS ^bble 



: : i : 
cci 1 

dec- 
cm 
ci ic 



CICIC 

I 1 C i ' 
I CCI 1 

cmc 

C l l l I 

I CI I c 
I CI I I 



■ 

, 

CI I 

I 

I CI 

I I c 

1 1 1 



CI CCI 

I I CCI 

I i etc 

II CI I 

CI ict 

i \ ict 

1 1 1 1 c 

ICICI 



C^.^^^^^tlJt>-^l JrWes waIc. 5(sC bytes "To S"aV. vor cacb bbcV. o^ 
^sV v.'syge. C&nvA^TojTw;. GCC»y^k 32S"l ■ ■■ • 1 1 jTWr 

. w"'ticn*Tb JaK W.Wi Vtife^Tci GC-fi,Vs mno 
'":j-.-m -"i/.r Slcwfe WxzrtbV (.IW "Wai ov Mpple 11 -Sj.^'w.) as 
TW o-eaTw, \~W.W oIWos .^TeTWT b6TV.TW ^NC^. j-v' i_S^\ 
sVvipl i yjT.Vizal on ju-ej>.j p/lasenT sTariiy.) V\*TWV j.-.v'0i. Pv^j-n, 



I .-.1 N >^]Or; s 



k^T as art exe*"£.se 5>" TW rcaJ&". 



Tbi'XJi^WsjrTW yea.^. - ■ \ ■■"■ ' ■*£. Vvk cnW»"KiJ artJ - ■ 
~TW On-vvmJjre irtvte D(K .n*^T.>\ii £?«,bw <S a list o^TW 
•Jofojs COS vi.-..:.-'. j.ij wVeT" eteW broj^W To'TWTabliJ 
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(\-Wvbar QasertpTVyi £V.«fe(s) 

l .C O^rtJ <LBM CC5i (vi ritr.vAi P,«. Supper X4C3C4C 
l.O MO. -._■■ ■,-^.^^.,. s PC t (C3CMC 

1C Cel.Jr.Ji Kb. SjppofT X4C, 3C4C 

HCHC 
'J.I ■ -'o^ MC*i£ 

■ •■ 

at. . '■ eewn 

,.: . 

a& EEE-HSf afe .Mfbcil w m, «rj cafe ! S4C.I SMI .1 SM t C. 
n ^ ,-...- -...v ««sv ^fpy-T ■ st : .,r: ?;r ,- 

All cxT "TW AjjI ir'.Ja, ia-iTTs 4saY\jrsi TW. parttikl CPJ 
avuoga.->>s*ir O-ilyTba. \L!s~Tn&*Bektes tWngsJt TW XH 1 / 
3C4C/4CH1 **^ <^K.-,vJ a &SC0/<b£C4 a^osr^ 
ww.v iv,- ?i r /gxc/sxtu 5 i-Mes e^b ^5 3 <b$C3 

CrVA AtTW/ocyb sTliT^J v-iTwi a^TVliTWjT injiVi A*'.Vc ovitaVis 
Two il-PJs, Te^Wi'taHy eacb aviTbVis- 3 d-PJs, CW Cf^TW. 
(ofS^, speAiVoes ViTwstelV^TV* 9 bT ATu ifflo I C bTG6£, 
cafes Sea VWT is GCfiD. E«U j,-;ve eaajpTTW 93SCU 
ijses -Sj'li te^iT A-Ma A"V^Wi/i',s.vis W^V> pvsb jowo fay Wcbes, 
a*v eocb ayTEciVts fj W.TT in ptfwc* sv^pply. 

OVlViiTwj <*tffl p/ttxsssns V-TTW system ooa W*-\JWTWi 
We/^aoe Prtaasw 0P)TcsV, y-MeTTV« nei«oaViiVvg ^«rtjl purpose, 
<LFVJ WfciiW TbppyC>.sV. CooT^iW- (RDOTeX TWTwc 

processors <ropa«-aTeJ TWojjb vfcxNx-s fD paTs. 
EEF-H 93 pei-^W/tris ore SnbeWJ To Tv« fET/CSt^ 
■vipuftfs Vi ii fa".sy ^WjV\ ■SasWaa ,-^k^b iXiTW dcv.-vofa'e. 
serial pez-ppberote 1 1 . vjnllteTW si->ji pey-pW/ub, **oT utt 

t«"TW aw\vTo--; oxv. .ii-SlVoL TW fc.fe.t-.-H '?? porTTe^-i.-jn^ 
JTTW. ret*- o^'lW PET/C3l v, l e^TpJTV «i a 1 Q/QH carS 
.vwT»* C-ojAi I.VeTW -1>^i.i.j.- v5s<- p»T o^TUi \j\C. 
fcH, »"0 1 ^3? J. Tlr^. Jr.\tes, ty\ IVe. oTv^^ Wvv^ usaJ Tin 
Tro^Tft-tii fcfck.-H ?? ^ prt cite. i-aTV^F.-esa'^rto a s^t/.: va^in 
o€ a CartTrtnVs pj"j tu p-rTii.- in->-iiiTti-. ) a atTain .* i ■ : -. T il fcik- 
H?? A-«teTo a PET/CBl %1 | ,v.v^ j sp«d a^ a^To BEE:- 
H'?? aw-tiTo-. Tte oJbb, mbJ u TCTTo EEET o±ie s at^^-oJ 
b/ pjT <-w"bi' 391 1 1 1 . lo .V,j.-> oTi pw^UertjIlo t^ciVer aYTVii 
HTT-H ■?? bjs, u eUi aW en TBcETo IcSJ: dfcfe <s «^«4, P/ 
rO e CSCSC . M EEE-H SS p^pWftdls oa^Wi anl/ a-e iovwRr a^ 

' r ^ u :\-.'.. , ■ .-, .\-'. ..-.-...' .-.r-. . .-.:.-^ ..;■:._ 7- ".-, ..-.. 

tu,*\ lee avvviTcJ (if OTsi'iW. EEE'-H S? b_s, t45 't»Tj us {^ly tv-c viais 
TVe bj. tiT utTy'T.^'u. )*« v»el\ uTWotTTcjI ^Tjxi^o^t^i o€ I 9 ieJees 

ci*i bi unoWiiToTW. b.A ,ji.Tl-tvi-,"rWi ,'^^,^^-K&- s fay»<ac '.i rai,Vj 
unit dcpoiS&TT (vt cjitvUr &**fer ajpijilXes 

T^a CSfM EEE-H 1 ?? '^r^^jffi oSfawsTrt»-ts4« o€ I XC 

H *?? , . . i »yi&'5Ti-L*-B-Qar rtjJT.x, •v.£ i ?.:.i*v«v.. 

XHO/3C40/H0HC 

Ateo^V' e - ' Irtofe ,-ia a ■■»T»^ji Via-s O^mud ■Si" 



CSh S" i /"h -.^^£Xwl ftppy D^v, £><*s' P/lO 3X^=1 
o^3 c TFST/DE^p ,Wt«n«i P/tO HCH CC 37. \ suspaeTTVe 

loTVe .v^bi-, ftri <M>i^i- VB/stvt oST^s isV. \^t.vA5 1.^/ Wrve. 
TV* prompt 3L H C »\ fwi |X> ; r .-v.^Scxv*. 

04*TW,TW»t lrtvies,TW 3CHC art*TW4C4C txutf bt 

vsij p<i ^TteAToToxi) ^\>' V 4M% w'.TV, 55C vt!T po\^o-. IVii 

-.•.is "IViir "TW. Uv^rSi p-uwiesses £m^ QCH1 (MS 

*rtion)To 3CHC 0J5 o^J UT^-^Fiv^O T- HC4C O.C 
CC^^v. US <vJ WO EW.TWXOK XHC/3CHC ,v-.^s 

nj^y ,-xxcWjse Q.C COS CDi^V S«- TW.- iftJes, j" 
C^^-vaiyia OVokjt-j. uv^s-- -.:.-; >1 H '. 3 4 ^vers Wivfe 

■^TT >., ., . ,■ ',.. f. . ;t cc-Scr To ""il-^;.,- 

Kfe CCS a 4CHC. 

Tba. &ryv^To€-TW. X4C/3CHC "j.££^ Wilk 

H C4C «bfWoT l*i a %vbTW bJTsvbiTu^T^ way. TVocfcs 1 ?- 
3H »i1W XHC/3CHC ^;b tMTaV, X seZr^ vAvk 
tvi H CMC (jjaH SH I eT oQTraeV. 1 ^-QH cyfy albws I =1 
seiTo^ parTrttK IV.-. g^kisTW, XH0/3CHCTwi ob\tTy 
To sTiyie S .■■..-■ ■...-. !■■ , .■..,:.-,■■, (jixi>u saiTa" onTrticV. 1 9) 
w u lola'l oS 1 S^, as Wall us & ^-WAi blneVa o£ dtiTa pat» 
i'aK *-> J 'bT.^T,.Y/rW. I "7fetHC byTes rf caw sToraji tvi'TW. 
fenvier A- was ww Twi I "7H 9H 9 byles o€ row JTorapja 
aVa'.bb'lc tuTk tiiTcy- i^Vc aoj JvJ 1 *^ by X^3 /eifcTmE 
cxTHi ■? bfeeV. »c AiTdi iTwiatjt. U-^-^ .v^ 1,-ili't p-Iwv, w",TVn 
krWea ovioe/viVigTdacVa I 9-2H. CjtfW>Dbaft,~TftKie& [W 

p-'jb'o.^l [".. T.-.i .^vi.-.-.^-vjl 0,-^J :.•■■; T.-.jV. VriocW «Jp tv*> SO^V. 

scaVs. Twjs, w^i CSl^ ^T>A*eJ-TW. HCHC, T^y 
fcwoyiafeJTW s«Htys pocTrticV. oiTWrrTrafV. spa.iTo ^^ ; a 
otted^iaTe biaii." gop. "'xbscti^tt.'ir ,-oji; j.-.j .^.-.T,:.'. V.i ,tT 
tjAi WjvvTWTajc^. v.-ck bJ oJT Tb.s irvib'ti Him ^,-ajrt 
Tq r-auJ uoi vvi-Tc >1 H 1 V.s^ss iv>3 s/iM. V4oy, T\ti c*\Vj 
V>«as -t accessVw One ejitTHi stZIbrs wu4 C4 '_ i-.^i (\lTWi_cb 

Co.-.^^-oJsrt!. C0ul> WjVS. S-vipV p , OaC£i'>-k'.vJTVii H C4 C COS 
•iC io i.^Y'; ■"i-S^seTo uCiassTWi exTt'a seTo-Sj \ svspsZT 

"TVvjT \^oJj Vovte. a.TtjK"iJ ,*"v>"iy 3CH 1 ir'.-ute sysness \~W) 
upyufej. WTTwvT c'Tber i-.-Ai.To an(/,-i . .n^ 1 

■ ba WiTe/esTcJ To b^y 4m*\ ooj*ie wW> a»jy \'v.-.j 
,i CB» N, i i.V -..> v i, ,v.-^-«To kwdfeTV* XHC seabrs oy 
;€ be 2.C 1 "O avHaVis speiicil a>Ae.To a\bw AcitJ^s oCTvose 
^cTo-i. TW. XHC asji «oJHCH C feVa ^,.vi, bCT wr".r,T5 

TcTWbv! was \^y, ^tsiTwi HCHC SA( %1 i rtfWTWs 
rTwvx'i^fcir exfej siicToi^s £K w«J, bTv'e/ilWA a v/aV^fiTe votAS 
^roe."TVic«vi u^J Ai>\kr ^JKjna s-^rTc-, ihsew 5T best 

TV*y, os^The. vjsei"To Ope/l b5Tw .VWe. fays bi-Stvv. appWiq 
j^o\^vi,~. L^pcvi powe*" vjp, aW Tw-dii r<>J Lfci3s sbouU $bsb 
b'^-'-'iy asii TWzvi Q3 cxjT, *S',AceTwi ijsvjjI beacS ioW*-cJ Wj5 
sy.1 asT-elvviViaTeiJ -£*t>*TTW. A"Ma me£bafl's.vis,Tv(ViVi^ en 
TW pow^j- WTU fa.Vas cbseJ i." i.-,''", VwwTcJ ain •-aix.'Tr 
■.-. Jala btVig e/nyieo>Js\y v^-'.tT,',i p v.- 

£>.Nte. lV>t vjKl^g "iUj^yT "SA 3S0 A-'.-M ^T^bon'a^B. 
CkfTWTeiT >:.--.. ■. k£VT« i proyn*\ a&ti GP^ODOf^ I .11 
uppi>-s, WWW TKi ^r.-jm wtAs ■£<■!£ <ir COS i .X 
r.-.v..-'"."'.-.:. p-~'V> s '> ■"^"-^* '■' '.--"' '.'.-- L i 141 (COS 2.X) 
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v.-he<-*.. TW 5CS1 Teif rkyy> ^sVclTe oaq!bV\s a y»wVi"ig op/ 
o€TW p^-on ta'Hii GlNvIX^t^iMPLE' To Mil avtb- 

w"<MK343W1ra 4»>W*0 WHO 1 

XHC/3C4C/MC4C um a <=1 GCCbyT* W^ gap, 
vWIe, 1 SH i (/b.M.15 4 C L < ■ .- i A v^«s <? GC£.b?Tes. 
SXfe> L t Srtvfe CT ■ . - oa&To <\ 6Ci3.byTe* TV* 

X4C WTTV, COS I ,C Jbes *5T wrSTe a *j*vyv>^ JSTo bfcA. 
ojT-Sor eaeWTVaefc' avJ seHw* c*vTb<TuToo ikji - «->j 6xV0aX fii/5^15 
I .0 a«v5 later vwTTe 0S& nJh ($CC) bytes. 

UTW fcttcTwyTrtiA, a XHC/3CHC VJrfTes a <CI 
fourth COS 1 )To Vwfd $C0 viTW £wrUoA o^SM^ 
y^MaTW HCMC w^Tes lj 6>S*CA' ^w, 4CMC GxwuO. 
On'iW HC4C, IooTVb I 6>S"-i 4=4> srtToWiTW G**to 3K 
VjW<Vi rtMore COS 0, 4 CMC €mVo5T MTW Jrtvtes bale. 
Thl JVieelVy o/l True*- \ ^, ~r; tXpeZToa, 

SOSO 

ViTW At bfa*, uo SCSC wMw (j 6/7 CC *wvig ?CJC 
£ywwDTo b£TVi %C7 ViTW &ST bbcV o£ BAl^ OiTW 
SCSC, bOTcos 0"7-03 asATain X' wW* <****« COS 0, 

SCSC 5vi^i3r FVai>Tj7t*>/«^5 TVi'a A*W6 was a ^luouul \Jse/"s 

lV«i ■&■ 481^ S" i /H -vd* £Xal Ffeppy D*K EVwes P/ 

to sxs ^ ^ a ' res rvoavp mot* p/io scseeosc. 

swTTtWJTb FoaSoo '""fidh i ■ ■■ i •'-<-»" i^wa A^tfci'.tfy. ^TJy«»A/j 
orexpiiTiu p/xbiivys ikvv'i.i , -Vi-i .',.-iij-«J -.jMizJ o£ TurvSui 
A-'.stes caused CBf^ To ne*lerT Hr\ To P'VV'tos 'oeAwtfs'Ts. 
(^WWyVsPTs ail be. 'AeS\V<£e& b/TW txaTftl <*\S coky o€TW >-..e 
i£T,</Ty LED. (^Tforapolis .■OiiWvi&i'Y; usi a ^ia£/i L£C .vx^vvTei 

LEED fcntj\~ Tl-^ J«V, -jiiT. Oi>"»vxA«nV'^T\-J3 Jertjiyi o« Tartin 
rte/irtviG*is. LuTir TiwiMs cail j.i j >".vc. <3a>- s\vTT(WTo acT.vtile 
.■i .'•",> .- ' ■ /&cFT&\ v*\cnpdta ^>^W>i.^ v >' it:oTj->^j ^to^XTVv 
To ccTdSJe >.-.' .^TaTc* us A*.vfe Aor <s ikmj. 

rVojT a^ scfvTjpL TW. »jm<* v«us VTsrAjcleJTo p^rVAif cbse 
7/vi Jr*te Sbor a eojpW o^TVks bz^iyie €J^ Atf-T^ IWls pnxess 
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GETTING TO KNOW THE SUPERCPU 



it's a common adage lhai power corrupts, and 
that absolute power corrupts absolutely. In the 
right hands, however, power can be a wonderful 
tool. CMD's SuperCPU is a valuable source of 
power, but you may want a lew pointers before 
you commit yourself to buying one — or, if you've 
made up your mind, you might want a little help 
to make the most your new power. 

What IS the SuperCPU? 

The SuperCPU is a metal enclosure that attaches to 
your C-64 or I28"s cartridge expansion port. It is 
somewhat taller than your computer, about two 
inches deep, and is as long as possible without 
blocking am additional expansion ports Oil |K>UI 
computer. Inside the box isa Western Design 658 1 (i 
CPU andJiflyROMs specifically designed for the 
SuperCPU, The 6581 6 ch ip replaces the funct ion of 
the computer's original CPU brain chip. The 
JilTyROMs give your SuperCPU machine its own 
JiilyDOS. which replaces any JiilyDOS you may or 
in,!', not have installed in voui in.;i iitneal present. 

The SuperCPU requires no configuration 
software. Basically, itisa"plugandpky" peripheral, 
as most areon I he (54. However, there area few user- 
configurable switches on the unit itself. The "unit 
enable/disable" switch, is exactly that — -when you 
place the switch in the "enable" position, upon 
powering up or reselling, lite SuperCPU will be 
active, replacing your 64'sCPU with its own 65816, 
Note that ihLsswitclmnly takeseffeel when you jwwer 
tip or reset your computer— you cannot disable or 
enable the SupcrCPU's operation entirely on the fly. 

The second switch controls the Jiffy DOS 
iimelinns and can be toggled on the lly. With the 
switch in t he "enable" position, you wi II haveaccess 
to the JiilyDOS wedge and shortcuts while using 
your computer, and disk access will be greatly 
improved for any JiilyDOS devices. If you find this 
is problematic lor certain applications, you can 
simply shut olfJillyDOS' operation. Switching off 






JillyDOSrelurnsyoulothestandiirdfrl DOS, which 
is relatively slow, but sometimes necessary to use. 

The third switch controls the speed of the 
SuperCPU. In the "Turbo'' position, the switch 
makes the SuperCPU operate in 20MHz 
(Megallertz) mode (your computer typically 
operatesat 1 M I Iz). It sounds pretty good, but before 
you get looexcited, it should be pointed out that in 
almost noi'veiilwillyouaduallyget a sjieed increase 
of a factor of 20. The reasons are technical, but it 
suffices to say that it isa consec|uenceof diminishing 
returns — the more you speed up the machine, the 
less you see a continued improvement for each 
added unit of speed. Although, the performance at 
20MI Izis nothing to sneeze at. Some programs do 
not function properly at 20M I Iz.soyoucauuselhe 
speed switch in the "normal" position to make the 
SuperCPU function at 1 MI Iz. 

The last two details on the SuperCPU are the 
Turbo light and the reset button. The Turbo light 
will be illuminated when the Superf 1'U operatesat 
20M Hz. and will go out when you switch to IMIlz, 
disable the unit, or are accessing the disk (all disk 
access has to run at 1MH/J, Hie reset button will 
reset thecoinputer.butyou need to hold it for more 
than half a seconder so. Any less than that, and the 
button acts like the "restore" kev. 



At present, the SuperCPU is only available for 
the C-64. For C-128/128D users, this means that 

when the SuperCPU is enabled, you will 
automatically boot in C-(i<] mode. You can get to 
128 mode only by disabling the unil.CMD plans 
to make a 1 28 version of the SuperCPU available — 
it will be an add-on board for SuperCPUs. 
containing an extra Mega Byte of memory and 
the logic necessary to make the Super* PU 
function in 128 mode as well as M mode. 

Getting Ready To Rumble 

II you're ready toinstallyourSiipcrCPU.youshould 
first read through the manual In be sure you fully 
understand what you're about to do for your 
machine.Themaniialdiscussessolbvareandhardware 
con tpatibili ly in < leta i I . for your t rial ni n . I reco mmend 
that you disconnect and set aside all of your special 
peripherals — anything in the user port, anything 
in the cassette port , etc. Even thought he SuperCPU 
1 1 ; is a cart ri dgej* >rt passl hroug! i , I red n iimeiU'l Icavii lg 
it empty while yi >u test yourSujX'rt'PU. You may leave 
as many disk drives attached as you like as their 
presence shouldn't affect your tests. 

When you remove the SuperCPU from the 
antistatic wrapping, check to make sure that all of 
ihetogalesnttchesareintlieoptimalconfiguration: 
unit enabled, JiilyDOS enabled. Turbo enabled. 
Carefully plug the unit into your cartridge port, and 
switch your system on. Warm up the monitor for a 
few seconds lirst because you'll see a special 
SuperCPU hoot animation come on-screen. This 
will happen whenever you switch your machine on 
with the SuperCPU enabled, or whenever you 
perform a reset which enables the SuperCPU alter 
itliasbeeu disabled. Aftcrtheanimation.you should 
be at a BASIC prompt much like those you've seen 
many til nesl)elbre, slightly altered for the SuperCPU 
DOS witha 1996 copyright Ifyou've gotten this far, 
congratulations — you own one of the fastest 
Commodore (>Ts in history. 
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Testing Your Wings 

Now that you're ready to fly, you need io find 
something that will make your computersoar. It's 
aw-eU-establishedfamhattheSuperCPUwiUgreatly 
enhance GEOS, so ifyouwanlasure-fireexaniple of 
the new power at your disposal, you can yet your 
GEOS2.0upandrunnii^undertheSupera ) U,It*s 
not as simple asjusi booting GEOS in Turbo mode, 
however. GEOS needs support software to take 
advantage oft 1 le SuperCPl! . 7 fie S u pe rCP U m an ual 
spells out lire process in detail, which basically 
involves booting GEOS with turbo off, installing a 
special patch on your GEOS hoot disk (the patch is 
included on :i IMl-fonnat disk), and installing 
special patches if you are using a 1351 mouse or 
CMD Smart Mouse/Smarf Track, Aftertliis process, 
you can reset your system and, if all went well, 
reboot GEOS in Turbo mode, with a great speed 
increase. The patched mouse/trackball drivers 
allow yon to disable turbo mode on the fly. Quick 
plug for lighlpens: there's no special driver needed 
and the Inkwell light pen continues to operate like 
a champ at 20MHz. This process may take a few 
minutes, but when you're done, you'll have a GEOS 
setup thai snaps up windows and menus instantly 
and operates a whole lot faster than you've ever 
seen before. The SuperU'l! is highly compatible 
with GEOS software, and you'll probably get a 
much better feel for the operating system if you 
were previously not a big fan. 

There are other ways lo take advantage of the 
SuperCPU as well. If you have non-GEOS 
productivity software, it's very likely to work 
properly at accelerated speeds. The most likely 
hiccups will come in the form of failures to load, or 
lockups on disk access. Generally, these problems 
can be alleviated by disabling turbo mode for disk 
access on booting, loading, and saving, and in more 
ex I re me ca ses mi gh t req ui re y ou 1 o disable J iffy I ) OS 
as well. These latter cases are very rare. 

If you enjoy music on the 64, you'll be pleased 
to know that in almost all cases, it will still play 
loud and clear on the SuperCPU. Generally, the 
only music that will sound incorrectat accelera led 
speeds will be that which includes digitized 
samples, as some sample players are CPl I speed 
sensitive. At 20MHz, the most brilliant sample 
from your 1 Mil/, setup will sound like a squeal, it 
the player is not properly written. 

Games are an entirely different story. 
Depending on the way a game is written, the 
SuperCPU might make it a joy to play, because 
ihi-gauu'play is enhanced by being significantly 
faster. On the downside, the SuperCPU may 
render the games impossible to play, because 
either it is entirely too fast, or the game runs 
improperly at the high speed. In the most extreme 
cases, the game may fail to work at all. It's up to 



you to decide how much time and effort it is 
worth lo try to find the perfect mix of SuperCPU 
use to get games working optimally — knowing 
that some will simply never work right. 

The easiest games to test on the SuperCPU are 
cartridge based games because loading is 
effortless and instantaneous. Game cartridges 
themselves cannot be addressed at 2()Mliz. but 
often the cartridge data is loaded in the 64 's RAM 
and run from there. This means the SuperCPU 
can operate at 20MHz after the cartridge is loaded. 
Two case studies worth considering: Omega Race 
on cartridge gained a small amount of speed, 
enough to make the game smoother to play 
(although it's almost perfectly faithful to the 
original already), but it did not become ridiculous; 
Tapper is entirely too fast at 20M! fz: beer glasses 
fly down the bar with dizzying speed. 

Once you leave the cartridge games behind 
and start loading them from disk, a whole new 
world of potential difficulty opens up. Disk-bused 
copy protection often employs a great deal of 
tricks, which can include using undocumented 
(or"illegal")CPUinst ructions, Theseinstructions 
work properly on your computer's original CPU 
but the 65816 was not designed lo work the way 
the undocumented instructions expect. These 
schemes will almost always lock up your 
computer. Other schemes will not work properly 
at 20Milz, but you can gel around that problem 
by booting in non-Turbo mode, then enabling 
Turbo after the game begins. Si ill others might 
Imvea problem with JifTyDOS. which will require 
you to temporarily disable il as wi 11. 

l"he good news is that once you cleat ropy 
protection, games tend to be much more 
cooperative. Il is fairly rare for actual in -game 
code to use undocumented instructions, so 
switching to Turbo mode is safe. I iowever. many 
games use theirowneustomdisk -loading routines 
which can cause problems with Turbo mode. II 
you find that games lock up whenever disk access 
normally occurs, you may want to try re-running 
the game but disabling turbo mode before the 
disk access happens. In games where the disk 
access is easy to predict, Ibis can fie fairly simply. 
In others, where it's not at all clear when disk 
access might occur (games with random events 
that load from disk, or programs like Flight 
Simulator, where it might load from disk at any 
time), you may simply have lo roll the dice and 
hope you get lucky. 

There isasavinggrarcfbrsorik' games, however. 
( ertain custom loading i mil iiu-sarc "small" in thai 
they will not lock up the machine if they fail lo load 
the first lime. Instead, they ihink there has been a 
disk error and prompt you to try again. Games like 
Access' Echelon, a space flight simulator, or 



Elect ronic Arts' Project f-'ireslarl tit Ibis description. 
You can use Turbo mode with impunity, but when 
you're prompted to replace the disk, just switch off 
Turbo, let thedataload. then re-enable Turbo mode. 
There is another way around disk based copy 
protection failures with the SuperCPU. If you 
have a freezer cartridge, the freezing capability 
will be incompatible with the SuperCPU while 
the SuperCPU is enabled, but if you disable the 
unit entirely the freezer will work normally. Once 
you clear the copy protection, freeze the game 
and save il off to another disk. This frozen image 
can be re-loaded under the SuperCPU later. 

Setting Up Peripherals 

Once you're comfortably up and running with the 
SuperCPU.you can tliinkaboutaddingany external 

peripherals to your system. Most of them will be 
compatible with the SuperCPU, but just lobe sure, 
try each one with the SuperCPU without any oflhe 
others plugged in. [list to isolate any problems. 
There is a list of known incompatible hardware in 
the SuperCPU manual. The most notable of these 
are the RAM Drive and the Action Replay. These 
will still work if the SuperCPl ' is disabled, but fail 
once l he unit is enabled. Ot her supercar I ridges will 
generally work, but you may run in to conflicts over 
Jiffy DOS and the stipe rear! ridge disk access, and 
freezing will not function. 

Final Notes 

Here are a few pointers about a SuperCPl 'system: 

PuttinglheSuperCI'f 'in"\ormal"asopposed 
to "Turbo" mode is NOT the same thing as 
disabling i In- Supcrf I'l '. Normal mode runs the 
65816 CPU at 1MHz. while disabling the 
SuperCPU means that the 65816 is not active at 
all, andvourcomputer's CPU is operating instead. 

ffyou have lifiyDOS installed in your computer 
ahead) .ihcSupcrCl'C jilk I >i ISsupcrccdesilwheu 
the SuperCPU isactive. I fyott switch off'thej iffy DOS 
on the SuperCPU, you will be using the original 
DOS. not the JifTyDOS installed in your computer. 
Those [ilfyRl 'Ms only become active again if you 
disable or remove the SuperCPU itself. 

You can make the SuperCPU work for you and 
others, Ci\ ID has some progranmiinglips that range 
from simple to in-depth to show you how- to make 
programs take better advantage of the unit. 

If you own Rchelon or Total Eclipse, you're in for a 
real treat, as [hese games look stunning on the 
SufieK ' P U .1 fyou owi i Hit e. you're i n fora real challe nge 
as the game plays entirely too liisi for comfort. 

The SuperCPl- is a complex beast which has a lot 
of implications for your 64. It's worth a serious 
look, and if you own one. it's worth some lime and 
effort to discover the software I bal works best ou it. 
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CMD • hardware • ORDERS: 1-800-6 



HD Series SCSI Hard Disk Drives I SuperCPU-64 Accelerator SI 99.00 



HD-40 (40 MB) S249.00 

HO-170, 170 MB (Special Edition) S293.00 

HD-5Q0. 500t MB (Special Edition) 3379.00 

HD-1000, 1 GB (Spoclal Edition) CALL 

HD-2000, 2 GB (Special Edillon) $688.00 



l-L! •_. 
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FD -2000 (BOOK and 1.6 MB) S159.00 

F D Real-TimoCiock OpiiorvXit S20 .00/S29. 00 

Box of 10. High Densily Disks (1 .6MB) S14.9S 

Box of 10. Enhanced Density Disks (3.2 MB) S29.00 



(Specify computer serial number and drive model) 

JlffyDOS C64/SX-64 System S39.00 

JlffyDOS C-12B/12B-D Syslom 549.00 

Addlllona! Drive ROMs S 19.00 



Miscellaneous H.nrdw 



BO-column MonltorB (Relurb) ,,,.,.,.,. CALL 

Aprolek 3 -Way User Port Expander $30.00 

Apiotek User Port Extension Cabin S19.00 

C-64 Compuler (Rafurtj, w/JD) S99.00 

C-64C Compulet (Refu*. w/JD) $119 00 

C-&V64C Powet Supply (Repairable) S39.00 

C-64/64C Heavy Duty Power Supply I Repairable) SS6.95 

128-D Computer w/lm. 1571 (Relurt, w/JD) CALL 

C-I2S Computer (Relurt), w/JD) S17900 

C-1 28 Compuler (Relurb, w/JD. no PS) 51 29.00 

C- 128 Power Supply (Rep;iMt;l<i) SiiG.95 

Cannon BJC-4100 Color Bubble Jel Printer £349.00 

Commodore 1541 Disk Dnves (Relurb. w/JD) Sfl9 00 

Commodore 154 1 -II Disk Dnva (Relurb. w/JD) ... S109.00 

Commodore 157 1 Disk Dnve (Relurb, w/ JO) Si 19.00 

Commodore 1702 40-column Monitor (Hetura) $79.00 

Commodore 1802 40-column Monitor (Return) $139.00 

CMD EX2( t 3-Porl Cartridge Porl Expander 534.95 

CMD EX3 3-Pon Cartridge Port Expander $29.95 

CMD Gamopad/Joyslicfc Controller $24.95 

CMD GeoCaWe II Pnnl Cable Gfi./ISN S29.00/S34.00 

CMD SmartMouso (1351 Compatible Mouse) $49.95 

Inkwell Lioh I Pen Model 170C S75.00 

Momlor Cnblos CALL 

Mouse Pad .,,...... S2.95 

MW-350 Printer Interlace (OK/UK Butler) 549.00/(60.00 

Panasonic KXP-1150 9-pin Prmtor $169.00 

Panasonic KXP-2023 24-pin Printer $229.00 

Panasonic KXP-2135 24-pin Color Printer S319.O0 



Big Blue Reader V4. 10 (SOGWAPJ „ „..J3KuO~ 

CMD Utilities 524.95 

JiflyMON-G4 (ML Monitor) $19.95 

The Compression Kit '94 (Mad Man) $39.00 



xlette Utiiilies (Handy Goos 

Desk Pack Plus S2900 

Dweezils Grecilosl Hits (te*ro«s2.Sa'np.Laiei12E) . $30 00 

FONTPACK Plus S25.O0 

gateway G4 or 120 (Specify Version) 529.95 

gecBASIC 520 00 

geoCalc 64/125 540.00/5-15 .00 

geoChart $39.00 

900FAX $39.95 

geoFile 64/128 S40.DO$45 00 

geoMakeBool (Makes Bootable copies) SI2 95 

geoProgrammer , , ,, .. $45.00 

geoPuhlish $40.00 

GEOS64v2.0 $44.00 

GEOS 126 v2.0 $49.00 

qeoSMELL V2.2 (CLI for GEOS) $24 95 

International FONTPACK $25 00 

Perfect Pnnl LQ lor GEOS (Laser-like outpul) $49,95 

RUN GEOS Companion 520 00 

RUNGEOS Powor Pak I or II (Specify) $20.00 



Anatomy 



Anatomycl llii< 1<V, 1 . 



C-64 Science a Engineering $6.00 

Ci28 Computer Aldee Design $6.00 

C138 0ASIC Training Guide $8.00 

Commodore 54 Tncks and Tips $6,00 

GEOS Programmers Reference Guide 56 00 

Graphics Book lor tho C-64 56.00 

Hitchhikers Guide lo GEOS $8.00 

Ideas lor Use on Your C-64 £9.00 

Printer Book tor tho C64 $6.00 

Mapping the C64 56.00 



Scanning & Video 



KanoVBcannor S 249 00 

Pagelox $139.00 

Video Droitljer £169.00 

Vidoolox £69.00 



RAMLink Power-Backed RAM Dis 



RAMLink Base Model (OMB. No RAMCard) £149.00 

RAMLink w/1 MB RAMCard (Special!) £189.00 

RAMLink w/4 MB RAMCard (Speclall) £229.00 

RAMCard RTC Oplion/Kil S10.00'S19 00 

RAMLink Satiety Back-up (Optional ) $24.95 

ParaBol Cable (RAMLink to HD) $14.95 



MIDI a Sound 



Digimastor 534.95 

SID Symphony Stereo Cartridge $44.95 

Sonus 64 Sequencer. MIDI Inlertaco. Cables 599.00 

Sonus 128 Sequencer. MIDI Interface. Cables ... £99 00 



Languages & Compilers 



BASIC 64 Compiler (Abacus) ..,.£17.00 

BASIC 128 Compiler (Abacus) £25.00 

Blilz I 64 Compiler (Skyles) $30.00 

Oluzl 128 Compiler (Skyles) $30.00 

Buddy 64/128 Assembler $39.00 

Cobol64 (Abacus) $17.00 

Fortran 64 (Abacus) 517 00 

Pascal 64 (Abacus) 517.00 



Productivity 



Cadpak64 (Abacus) 522.00 

Cadpak 128 (Abacus) £25.00 

Chortpak 64 (Abacus) 517.00 

Cbartpak 1 26 (Abacus) £25.00 

Data Manager 64 (Timoworxs) £16.00 

I Paml vl .5 (128. BO-coL 64K VDC) (Living Prool) . $39.00 
I Port vl .54 (1 28. 80-col . 64K VDC) (Living Proof) $39 00 

Personal Portfolio Manager (Abacus) £16.00 

Pocket Writer 1 (64) Digital Sol.) $35.00 

Pocko! Writer 2 (64/128) (Digital Sol,) £65.00 

Pocket Writer 3 (64 or 128) (Digital Sol.) S7O00 

Pocket Planner 2 or Pocket Filer 2 (Digital Sol.) .. £35.00 

RUN Productivity Pak I, II. or III (Specify) £1500 

RUN Super Starter Pak 1541 or 1585 £20 00 

RUN Works £20.00 

SEC Check Register 126 £50,00 

SuperScnpl 64 (Precision) 515,00 

SuperScripi 128 (Precision) 520.00 

Suberbase 64 Version 3,01 (Precision) £35.00 

Superbasa 126 Version 3.01 (Precision) 535.00 

SwittCalc64 (Timeworta) $1600 

TWS 64 w.Speller (Busy Bee) 529.00 

TWS 128 w/Spollor (Busy Bee) $3900 

TWS Modules (HD/RUlllustrator) each S5.00 



Telecommunications 



Aprolek MinlModom C-24 (C= ready, 2400 baud) £69.00 
Aprolek MinlModom C (C= ready. 1200 baud) .... 550 00 
Aprolek Corn- Modem Adaptor (lor oxl modem) .. $19.00 

Aprolek Corn-Modem Adapter Cable 59.95 

BOCAV.34 33 0KbpsFaxModom 5169 00 

BOCA V. 34 w/Turbo232 & Cable 5199.00 

Commodore 1 670 Modem ( 1 200 baud) £14.95 

Dialogue 128 £29.00 

Nova Term Version 9.6 ON DISKIII 529.95 

Turbo232 Cartridge (Up to 1 15K baud) 539.95 

Turbo233 Modem Cable (DB9-DB25) 59 95 



Atommo 517.00 

Ballislix $13.00 

Blood Money $15.00 

Chompl 510.00 

Day in trie Ule of Prahislone Man 519.00 

Escape Route 519.00 

Flummfs World 519.95 

Heavenbound $19.95 

Island of She Dragon 319.00 

Lazer Duel $14.95 

Lions ol the Universe , , $19.95 

Mainlrame $13.00 

Monaco $15.00 

NavySeal $1000 

Rings ol Medusa ..,.$16.00 

RUNC12BFunpak £10.00 

RUN C64 Gamopak $10.00 

Shoot 'Em Up Pack (Gangster/Time Traveler) .... $14.95 

Skate or Die $13.00 

Slaterman ..,.„„...„, $14.95 

The President Is Missing! $10.00 

The Three Stooges $1000 

Tie Break Tennis „ $16,00 

Total Eclipse $10.00 

Walkerz $19.00 

Wings of Circe $19,00 



••• Major Credit Cards Accepted ••• 

Mastercard • Visa • Discover • American Express 
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Novaterm 




version 9.6 
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Join the Telecommunications Revolution. .. get 
on the Information Super Highway TODAYl 



•Easy-to-use— novice user conl I guratio n 

■ Now supports UUencode and UUdccode 

and converts files on disk or in a buffer. Also 
ASCII o PETSCII and PETSCII to Unix. 
• Praloeal support Tjnodefn - up/down load, 
resume (crash recovery), streaming to 
buffer; Yrnudem balch. Vmodem-g, 
Xmodem-lk. Xnnodem-1k-g(to bullcr) 
Xmodem-CRC: Punter; Kermit; WXmodern. 

■ Supports High Speed Interfaces like 
SwiftlM for baud rates up to 38.400 baud 

1 Supports ANSI color/graphics, vT102. and 
VT52 in 80 col. Plus C= color graphics and 
ANSI color in 40 col. All emulation 
modules now load Ironi one window 



Now Just 
$29.95 

(Specify 5.25" or 3.5" disk) 



• New faster 80 column modes' Sofl-SO on 
C-64 (enhanced scrolling w/ RE U); and 
25- or 28-line C-1 28 VDC BO-col. mode. 

■ Nov.' use any memory device as a butler 

including: I7xx REU, RAMLink partition. 
GeoRAM, CI 28 VDC. BUG RAM, and 
internal C64 momory. 

■ New lexl capture leatures;Capiufo taxi on- 
line and store in any device; High-speed 
transfers directly into memory and now 
retainbutfercontentswilh battery/power 
backed RAM devices such as RAMLink 

■ E nhancod lul I featured Text edltorcannow 
load/sBuo I lies from the buffer and has an 
integrated script compiler, 

• Scnpi language lor automaw: operations 

• Simple BBS mode -dial-in downloading 

• Supports real-time clocks In CMD devices 

• All new user's ma nual 





JiffvPCtt 

Increase Speed Up to 1500% while 
retaining 100% compatibility 




Nofe: Computer Serial Number Required (or C-64/64C Orders 



CDMfv/jDpGRE 

THE NEWS MAGAZINE FOR C-64 8, 128 USERS 

lor more thiin two years. Commodore World has been keeping 
the C-64/I2K itinrkct alive with up-to-date information from 
some of tliL' brightest minds in tlie Commodore community. 
From beginner to expert, CW has something lor everyone. 
Columns regularly cover: Programming, what's new, reviews, 
games, GEOS. telecom, projects and much more! Stop listening 
to everyone telling you what you can't do wilh a Commodore 
and see what the latest innovations can do for yon! 



Subscribe for only $29.95 

Canada S35.95, EC Countries S45.95, Other Foreign S57.95 



Shipping and Handling Charges 



Order Subtotal 


UPS 1 2nd 

Ground 1 Ony 


Next 

Day 


AK 
HI, PR 


Canada 


Foreign 


SO.D1 to £19 'ry 


S4.S0 $13.00 


CALL 


S15.00 


S5.00 


CALL 


520.00 tn &29.M 


S5.SO SI 7 00 


CALL 


SI 7.00 


S7.00 


CALL 


530,00 to £59.39 


Se.SO SI 9.00 


CALL 


519.00 


59.00 


TALI. 


'.'.SI flfl l.i ' 1 .■*■■!■♦ 


sr.go 1 sii.oo 


CALL 


$3a.oo 


S 11.00 


CALL 


5150.00 lO IflffeM 


iio.oo 1 sia.eo 


CALL 


sss.oo 


S.'|JI||| 


CALL 


5300.00 lo 5709.09 


S 15.00 S!9.00 


CALL 


sauoo 


SIS-00 


CALL 


5Q0O.DO and up 


S20.00 CALL 


CAI [ 


SS0M 


sasso 


CALL 



UPS C.O.D. nod S5.00(US/PH 



CMD 



Creative Micro Designs, Inc. 



P.O. Box 646 

East Longmeadow, MA01028 



Policies: CMD accepts: Major Credit Cards, Money Order:;, COD and Personal Chocks.. 

Porsor>al CMocka iiirj held 3 wookn. Cuslormer is rosponaiblo for shipping charges on 

rotusals. Most items arc stocft. contact CMD for firm delivery. Returns for morehafidise 

I , \i-i\ r=o^ nnori crec3lt onl y Wl1ntn 30 days with prior authorization, Credits firo l&ss shtppmfj. handling, 

mio. |4i o) odb-VUtio [j 1X os, customs. duUos.anda tD%resiocking charge Wo refunds or credits on opened 

Fax; (413) 525-0147 soll-waro. All pneeaand specifications arn subject to change without noiico 
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Power-Backed Expandable RAM-disk Drive 

• Fastest possible method of storage with capacities up to 1 6 MB. Power and 
battery back-up retains data even when computer is turned off! 

• Equipped with CMD DOS for flexibility and optimum compatibility, RAMLInk 
can emulate multiple 1541, 1571, & 1581 disks or use CMD Native partitions. 

• Ideal for use with GEOS as RAM Disk, RAM Expansion or both. 
■ Easily connects to cartridge/expansion port yet behaves and operates like a 

super-fast disk drive with built-in JiffyDOS and SWAP features. 

• Built-in Pass-thru port for other cartridges, RAM-Port for REU's & GEORAM 
and Parallel port for fast access to CMD hard drives. 

Add JiuiiBj-y ii JifC %&** 
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Full Featured High Density 3.5" Disk Drive 

The FD-2000 uses modern High Density diskettes (1 .6 MB} just like Pentiums 
or the Power PCs. The FD-2000 is the highest capacity floppy drive availabie 
for the C-64/128 and is more compatible with existing software than the 1581! 
Equipped with CMD DOS for compatibility and speed, the FD-2000 also reads 
and writes 1581 disks, and can emulate multiple 1541 or 1571 disks. 
Easily connects to the serial bus just like any other drive and features 
JiffyDOS for greatly enhanced speed on JiffyDOS equipped computers. 
Features: SWAP 8/9 switch, Device # switches (8-15), GEOS compatibility 
software, FD Utilities disk and very small size (7.625"L x 4.75" W x 2.375"H). 
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Fast SCSI Hard Disk Drives for the C-64/128 

HD Series Hard Drives are available in capacities up to 2 GB, are fully partitionable, 
and can emulate 1 541 , 1 571 , & 1 581 disks as well as provide Native partitions which 
can be up to 16 MB in size and utilize MS-DOS-style subdirectories. HD's connect 
easily to the serial bus or to RAMLink via a high-speed parallel cable. They are many 
times faster than any other type of physical disk drive. Includes built-in JiffyDOS, 
SWAP feature and Real-Time Clock. HD's offer superior compatibility with most 
commercial software including BBS, Productivity and GEOS. And with new pricing, 
HD Series drives offer the lowest cost per megabyte of any C64/128 storage device. 
Imagine,.. No more thumbing through endless piles of disks looking for the right one 
— use your hard drive like a huge file cabinet to organize and store hundreds or 
thousands of disks. Each 40 MB holds up to 240 -1541 disks. Get yours Today! 
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* Only valid at time of RAMLink purchase. 

Offers valid only in U.S. and Canada through February 28, 1997. Prices do not include shipping and handling. Pricing and spec's 

subject to change without notice. See our main ad for shipping prices and policies. May not be combined with any other offers. 




McRat/The Zinj Complex 
Compilation 

Cryslal Software 

The McRat/Thc Ziuj Complex 
( ompilationlcalurcstwobrandneu 
gniiit-s from Crystal Software. 
Normally, when you purchase 
compilations ofthis type you expect 
one game to be bellerlhanlhe other, 
but with Crystal Software's 
Compilation, you yet two great 
games for your money. 

McRat 

McRat was designed hy a former 
demo artisan, apparent from the 
very first scene. As in a demo, you 
must press the space bar to advance 
from the iutro screen to the game 
screen . Th e 1 n t ro sc ree n a l.so lea t ures 
a scroller in which you can read some 
text from the author. Additionally, 
the entiregame is accompanied by a 
pleasing musical composition. 

McRat is a platform style game. 
Hie object of the game is to guide 
McRat to the pieces of food located 
on each of the level's platforms. 
Monsters are located on each of the 
platfbrmsguardingthefood, McRat 
loscsu liif and returns lot lie hot lorn 
of the screen if lie touches any of the 
monsters. 

A timer adds to the dilHcnlh ol 
the game. I found it extremely 
difficult to advance through the 
levels within the allotted time 



frames, so 1 reached for my Action 
Replay cartridge. Using the Poke 
Finder feature I was able to give 
McRat an unlimited uuniberoflives. 
liven with immortality, once 1 
reached the higher levels, the game 
was still quite a challenge because 
the food is located in hard to reach 
places requiring almost impossible 
jumpingskills. I mtistadmit, I found 
this game pretty frustrating until I 
became immortal. If you're lucky 
enough to possess an Action Replay 
cartridge you can really become 
addicted to this game. This game 
requires a great deal of practice 
coupled with an abundance of 
patience. 

The Zinj Complex 

Once you've had your fun with 
McRat. you can turn the disk over 
and enjoy the thrills of The Zinj 
Complex. The Zinj Complex isevery 
bit as enjoyable as McRat. At the 
moment, I really can't decide which 
game 1 prefer and it's a good thing I 
don't have to choose! 

In The Zinj Complex you lake on 
the role of the "crack-speciaiist of 
the secret American anti- 
madscienlisl team." Your mission is 
to infiltrate the Zinj Complex and 
rid it ofhostile enemies while looking 
for large blue diamonds rumored to 
exist. You are equipped with a "supa- 
nme-stun-o-malic mark 3" and a 



safety cloak. Even with these two 
devices, time is of the essence due to 
the toxic gases oozingfrom the walls. 

The layout of the game reminded 
me of a Nintendo game called 
"Smash TV", hooking at the game 
screen it feels as if you are looking 
down from the ceiling of the room. 
Each room contains crates and 
enemies. T he enemies will zap away 
your cloak if you run into ihem.The 
crates contain lifl cards, key cards, 
booby l raps, and energy boosters. 1 
think i hey are also supposed to 
contain diamonds, although I was 
unable to find any the first five orso 
limes I played. Once you've depleted 
the room of enemies and searched 
its crates you can move onto the next 
room. Somedoors require the use of 
the key cards. 

I love playing Zinj. It features 
some really fantastic music. 
However, I quickly found it 
frustrating due to the time 
limitations. And, unfortunately, 
my Action Replay cartridge 
couldn't help me out. I felt there 
wasn't enough time allotted to 
complete the requirements of the 
game. Perhaps, I just need to brush 
up a lil lie on my game playing 
skills. 

In the McRat scrollerthe author 
states that McRat is his first 
attempt at creating a Commodore 
Game, He says he decided to 



attempt programming rather than 
sit by passively playing the games, 
id like to thank him for Ins efforts. 
McRat is a pretty good first 
attempt at game program tiling. If 
only we could so something about 
those time constraints! Maybe 
next time. 

■ Sherry Freedline 

Jordan Vs. Bird One On 
One 

When Electronic Arts hit the 

computer software scene in ihe 
early fSJSOs, one of their most 
highly touted products was the 
basketball game One On One. 
Back in 198:1, two of the biggesi 
names in the spoil were llllius 
Erving(Dr.J) and Larry Bird. f.A 
put both of them in a half-court 
duel and a legend was born. Some 
5 years later, when L ; A decided to 
do a sequel, the face of the game 
had changed somewhat. Dr. J was 
retired, but a pheuom named 
Michael Jordan had been turning 
some heads for a few years, so he 
was tapped to replace Dr. I in the 
new version. 

Jordan Vs. Bird puis you al the 
controls of either player in a half- 
court battle. At your disposal are 
fakes, spin moves, dunks, jump 
shots, fadeaways, and long-range 
three point bombs. In the main 
one-on-one game, you can control 
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either player against a computer 
or iiiunuii opponent. The 
computer comes in a variety of 
difficulty levels, which should 
keep you challenged for some 
time — at least, until you figure out 
the computer's game playing 
logic. In this game, as in any bead- 
to-head game, nothing beats a live 
opponent 

fans of the original One on One 
game will be happy to know that 
Instant Replays are still around. 
although in my opinionjordan Vs. 
Bird is less generous with them 
than it could he. It's a thrill to see 
your great moves spelled out for 
you so you can appreciate them. A 
n e n p add i I ion lothegameisastats 
breakdown, lo let you know how 
well you are shooting and make it 
easier to determine if you need a 
new strategy. 

If you're new lot he game and want 
lo warm up, or are looking for 
compel it ion dial's not quite so 
confrontational, the game includes 
three-poinlshootingandslamdunk 
contests. In the three-point match, 
you have a short period of time to 
shoot long-range shots from five 
different positions on the court. 
While il can get ledums, it's one of 
the best ways to perfect a long-range 
shot for use in pressure game 
situations. 1 he Slam I Junk 
competition is a hit different. You 
choose a dunk to attempt from a 
selection screen, and then try your 
best to replicate its style. If you're 
looking for flash on l he court, this is 
the way to brush up. A learn of judges 
rates your performance. In both 
games. a small groupcan compete. 



Jordan Vs. Bird, like its 
predecessor, has all the trappings 
of real basketball, withashot clock 
and fouls. The court is more 
realistic and colorful than Un- 
original game, and along with the 
players, feels larger. The players 
are more detailed than the firs l 
Dr. J and Bird were. Technically, 
the game is quite impressive and 
represents some good steps 
forward from the original. 

Progress dill not come without 
cost, however. Because there are 
so many moves you can employ, 
righi down to step fakes, 
controlling the players can be a 
bit awkward at times. I find that 
the players feel sluggish at times, 
especially compared to the agile 
performance of Dr. J and Bird. On 
the other hand, the computer 
opponent in the original lost its 
challenge after extended use, so 
working out the differences in 
Jordan Vs. Bird is worth the lime. 

If you've never played basketball 
on the C-fi4. Jordan Vs. Bird is a 
good introduction to detailed half- 
court action, if you're a fan of the 
original, you'd do well lo check out 
this game, hut expect to re-learn 
some of your old l ricks. Jordan Vs. 
Bird shows its age in a very visible 
way (Jordan still had a bit of hair al 
this point, reflected in the Jordan of 
the game), but thai shouldn't 
dampen your enjoyment. 

- Jason ( 'ompton 

Karnov 

In Karnov. you find yourself taking 
on the role of a Russian circus 
performer. You've left the circus in 



seek of an ancient treasure, but as 
with most ancient treasures of 
arcade-action games, the treasure is 
guarded by a host of unpleasant 
creatures. 

As a circus performer you have a lew 
resources at yourdisposal to combat 
your enemies. Not surprisingly, 
you re fitand limber enough tojump 
considerable distances over danger, 
onto platforms and the like lo gel 
around your enemies. Somewhat 
more surprisingly, you're able lo 
breathctircballsalyouradversaries. 
And of course, what arcade game 
would be complete without a set of 
powerups at your disposal, which 
i. i 1 1 anything from creating a [.ill 
ladder (handy for escaping danger 
as well as attaining difficult heights, 
in getting to a special area, or 
capturing more powerups) lo 
increasing your firepower and 
granting you special temporary 
abilities. 

Needless lo say, you're an atypical 
circus performer. Your quest will 
take you through a number of levels 
of successive difficulty. Karnov's 
graphics are highly detailed, 
sacrificing some color for more 
crispness and detail. The action is 
si lie -scro 1 1 i ng (perh a ].is l>et t e r kn o w u 
as"SuperMario"style). Enemies can 
come at you from all directions and 
you'll often find yourself blindsideii 
in a nearly impossible situation, 
unable to shoot fireballs fast enough 
to take out your opponents. Karnov 
has a lot of variety to its gameplay, 
but you can work out precise 
patterns, as the same enemies tend 
to show up if you play seel ions of the 
game identically. In other words — 



if you know the three ostrich-riders 
are going to come at you as soon as 
you reach the right edge of the screen , 
be prepared lo either turn, run, and 
fire or leap out of the way, I suspect 
that you will, just as 1 did. have lo 
play ihe firsi level with this strategy 
in order lo clear it. The frustrating 
part is that in later levels, you have 
more progress to lose each time you 
lose a life. 

Karnov is a very faithful 
implementation of the original 
arcade version, right down to ihe 
map-progress screen at the start of 
every level. The enemies are just as 
nasty and just as hard to kill — ihe 
original, just like the 64 version, 
could very easily end your game 
shortly alierit begins. Luckily, you're 
not losing epiarters as I did, and you 
can learn the behavior of your 
opponents and work againsl them. 
Selecting powerups is basically as it 
worked in ihe arcade, with the 
exception of not having ihe second 
joystick button available to you — 
si nee you can accumulate powerups, 
a highlight box scrolls over them 
with the movement of your Joystick. 
Of course, the movement of unit 
joystick also moves Karnov. so some 
sneaky coordination is required if 
you want to get the exact powerup 
you were looking for. 

few would accuse Data East of 
really pushing the envelope of the 
64*s capabilities, but they did turn 
out a number of quality arcade 
conversions in their day. Karnov 
definitely stands as one of the 
heller jobs. 

■Jason Compton 
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Loadstar's 
Compleat Crossword 



The Loadstar disk magazine has 
been around for some time, so ii 
only makes sense that they've 
accumulated enough quality 
material to put together large 
compilations. Dubbed the 
"Compleat" series, they represent 
some of the best work of l lie 
( omiinidon-amiinuuilyoveryears. 

Loadstar often conies with 
crossword puzzles, and this disk 
is a collection of all 220 or so 
they've offered. Running under 
the custom crossword software by 
Barbara Schulak, with a menu 
interlace by Loadstar's lender 
Tucker, The Compleat Crossword 
is easy to navigate. The main menu 
offers an information file about 
the compilation (as well as details 
of other Loadstar products you 
can order), a choice of music to be 
played while you crossword, and 
then the master list of puzzles. 
1541 users will have to flip the 
disk to see all of the puzzles 
available, while 1581/H) users 
can read all 220 puzzles off of the 
disk at once. 

The crossword puzzles come in 
two basic varieties, those in a 
15x15 »rid and those in a 13x13 



grid. Many of the crosswords are 
of the "general interest" variety as 
you would find in newspapers, but a 
number have themes ranging from 
Star Trek to sports to musicals. 
Difficulty ranges wildly — fender 
Tucker's puzzles sil atop the 
difficult)' heap. 

The crossword puzzle gaming 
software shows you 1 1 legri d a n d a 1 1 1 > w s 
you to m o ve your cu rsor t 1 irougl iea cli 
box of the crossword. At the bottom 
of the screen are windows for Across 
and Down clues. Their operation is 
very intuitive — for example, when 
you first load a crossword, your 
cursor is at the upper-left hand 
square. The clues for the first word 
across and first word down (those 
that branch from the square you are 
highlighting) appear in the clue 
windows. If you move your cursor 
right, along the first word across, 
you'll see a new down clue as you've 
moved to a new down word. 

You are free to work on any 
section of the puzzle you prefer at 
an\ time. Ifyoiilindyou're stumped, 
you can ask for a single-letter hint 
for the box you're on. Just hit 1 : 5, 
and the box you're over will show 
the letter you've been searching for. 



If at any lime you want to check 

your progress, you can askthegame 
to verify your solutions. If your 
letters are in the right place, they'll 
slay there. Any unfilled or incorrect 
boxes will be turned into 
checkmarks. You can also clear the 
puzzle, or give up and ask for the 
complete solution, at any time. 

One of the neatest features of 
the software is that you can save 
and load your progress in any 
puzzle, in case you get stumped or 
simply have to work on something 
else or shut off the computer. 

The program conies with a 
handful of SID musics which can be 
played (or shut off) while you work 
on the crosswords. You are free to 
add any SID musics, 1 1 blocks or 
smaller, to the pack. 

Overall, I'm very impressed by the 
quality of the crossword puzzles. I, 
personally, am not an avid crossword 
puzzle player because despite what 1 
consider to be a strong vocabulary. 1 
get frustrated with the sneaky tricks 
played by puzzleauthors. While there 
are certainly some sneaky tricks to be 
found in these (particularly the 
aforementioned Tucker puzzles), 1 
have to admit that having clues close 



at hand is a great help and 
encouragement to stick with the 
puzzle. I'm also very pleased that you 
can "mark" puzzles as you complete 
them, so you don't waste your lime 
Hying to find a new puzzle only to 
discover you've solved the puzzle in 
question already. Given that there are 
7") crosswords distinguished only by 
the name "Crossword # X". you'll 
appreciate it as well. 

It's north noting that the software 
is highly compatible with expanded 
hardware. In addition to being 
available in both 5 1/4" and 3 1/2" 
disk formats, the Compleat 
Crossword is compatible with the 
SuperCI'l!, would be quite simple to 
install and run from a hard drive, and 
is even fully functional on a 
Commodore 65 in C-ti4 mode. (You 
can e\ vn use tl ieC-65's fully directional 
arrow pad). 

If you're not a sworn enemy of 
crossword puzzles, you'd do well to 
investigate the Compleat Crossword, 
Barb Schulak and company have put 
a great deal of effort into developing a 
great soft ware interface and a terrific 
set of puzzles. 

-Jason Compton 

V 



CDMMDDORG WORI—D 



28 



Issue 18 



PERFECT TAX 



tm Get PERFECT TAX™ now 
and relax on April 15th 



• FOURTEENTH SUCCESSFUL YEAR! • MANY THOUSANDS ALREADY IN USE! 

• Your Simple Answer to ail Tax Acts changes through 1996 

■ PERFECT TAX Is the quick, correcl. easy way lo do your taxes • Absolutely up-to-date with tha Tax Reform Act 
of 1 986 through 1 996 and pftnew tax changes • Simplest tax return preparation program available - at any price 

■ Sing le -keystroke form-to-lorm change ■ Automatically calculates and transfers data Irom every FORM and 
Schedule to the FORM 1 040 ■ Simply answer the questions - PERFECT TAX calculates return, tax due or amount 
of refund due you ■ Automatically elects the greater of Standard or Itemized deductions * Prints data to all FORMS 
or Schedules you need lor your complete return - ready to sign and file -Highly acclaimed by tax pros, CPA's and 
tax preparers, PERFECT TAX is easy to understand and a pleasure to work wilh. Available for Commodore E4, 
Commodore 128 and IBM and IBM Compatible PCs. 

• PERFECT TAX is fully screen -prompted, menu-driven 

and easy to use. Syslem includes comprehensive User's 
manual with helplul tutorial example and forms library. 

• With a single keystroke, PERFECT TAX Instantly recalcu- 
lates your entire return when you change any item. 



PERFECT TAX also prints directly onto IRS forms 

TAX PLANNING 

■ Most powerful program features available - at any 
price • Supports FtAMdisk • Prints tho input sheets to 
organize your data • Built-in calculator feature 
accumulates input and enters total ■ 32 F-Key functions 
achieved with 1 or 2 keystrokes, » Fast, complele tax 
calculations - 30 forms in under 2 seconds (most 
returns in under 1 second) • On-line pop -up Help 
menus ■ Full calculation-override capability ■ Follows 
IRS text & line numbers exactly • Exclusive context- 
sensitive Datachek"" pinpoints omissions - and alerts 
you to effects of your input • Our exclusive Current 
Values Display constantly reflects all changes with 
your input • In Planning Mode all unnecessary lesi 
input prompts are eliminated. Only numeric input is 
prompted for. New lor 1996: 1040 A and Schedule 1 , 
2, 3 & EtC-A, plus Schedule H. 



PERFECT TAX data llles can be stored on disk. 
PERFECT TAX yearly updates are available al 50% 
discount to registered PERFECT TAX users. 
PERFECT TAX is an essential addition to your 
personal software library - and best of all. It's tax 
deductible. 



RETURN PREPARATION 

PERFECT TAX PRINTS THE INCOME TAX 
RETUHN FOR YOU: PERFECT TAX 64 - 
prints pgs, 1 & 2 Of the FORM 1040 and 
Schedules A, B, C, D. E. H and SE as well as 
FORM 2441. 3903. 6251. 8615 and 88(5 on 
IRS forms or on blank computer paper for use 
with transparent overlays . . 17 in all 1 
PER FECT TAX 1 28 - supports all of the above 
formsplusSchedulBSEICFandRS FORMS 
2106, 2119, 2210. 3800, 4136, 4255, 4562, 
4684, 4952 and 8396. . . 31 in all' All other 
forms and schedules are considered in the 
calculation, PERFECT TAX features direct 
screen input using fast ten-key style on the 




FULL-FEATURED 

DEPRECIATION 

SUPPORT 

Self-contained Depreciation program 

calculates and prints complete listing ol 

depreciable assets... all classes... any length 

life... traditional methods plus "old" rules, ACRS. 

MACRS...Hall-yoar, mid-quarter S mld-monlh 

conventions. Schedule of assets attaches as a 

detailed, printed supplement to Ihe FORM 4562. 



Commodore 64 and Commodore 128 are 
Trade-marks of Commodore Business 
Machines Corp. IBM is a Trademark of 
iiwratioruil Business M achines Corporation 



Commodore 128. 

Complete 1996 Edition: PERFECT TAX 64 *69 PERFECT TAX 128 & IBM s 79 
TO ORDER Call Toll Free 1-800-525-5611 24 Hours from anywhere outside Dallas. In Dallas Call 972/386-6320. 

VISA, MastorCaid. Checks. Money Orders S COD Orders Accepted (Add 3% sureiwgo lor credit card pieces swoJ ITeias readouts add 6V.% saios tax) (Add $7 00 COO) (S7 00 Shoeing) 

Financial Services Marketing Corporation • 625 North Dallas Bank Tower* 12900 Preston Road • Dallas, Texas 75230 
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UPGRADE YOUR 

Refurbished Hardware 



COMMODORE!!! |^| 

New Hardware 



Monitors 

1701 51 19 •; 

1702 S149.95 
1803 S174.95 
16020 5199,95 
1902 $224.95 
1902A 5249.95 
1064 S294.95 
10S4S S324.95 
Mono'S 544. 95 f 

BooksS10-S15 
Prog's 55-520 
Repairs SASK 
Manuals S7 



Driver. 

1541/C $89.95 
41 WDips 51 CM 95 
1541-11 5119.95 
1571 $15995 

1581 517495 

MSD-2 $149,95 
1Q01SFD $129.95 
B.I, Buscaid-ll 
1530 Dalasette 



Other 

CW - $94 
64C- 511-1 
128- $174 
12BD $324 
SX-64 $349 
1660 $24 
1670 539 
S59 
S34 



Miscellaneous 

E pyi Fastload Carl i idge $34 

Super Snapshot v4 549 

Super Gralii Jr. 539 

Ask For Anything! We 



J.P. PBM Products By Mail 

Box« 60515 H Sheridan Mall P.O. 
Downsview, Ont. Canada M3L 1 BO 
Taj-Canada - 7SGST. Ontario *8 B » PST 
Shipplng-(S0-S25=54, S26-S99=10V SI 00-S 199*8"! 



New APROTEK Accessories 

C2-1-2400 Baud I04'12B) 574 35 

User Switch 530 95 

Conveil-A-Com $2995 

New CMD/LMS Accessories 

JiHyDOS CWSX64 "System" 569 95 

JiftyDOS 12a'l2BD Syslem" $79 95 

128 Kerna! 559.95 64 Kernal $49.95 
Additional JiftyDOS Drive HOM S34.95 
RAMLink Bs 5209.95 e/w MB 5274 95 
c/wIMB 5319.95 t'w 4MB 5479 95 

95+ Real Time Ctodt (Optional) Add $24 95 
95 FD-2000 $249.95 

95 NEW Super Snapshot vS 22 534 95 

95 1750 Supwclorw REU 512K $169 95 

May Have m 



Send CDN Funds/15°« USA Exchange 

15 day Warranty On RclurDtshrjd Hdwi. 
AElow 4-6 weeks for delivery 
1996 Catalogue Disk (5-1 Formal) — $2 
. SJ00-S499=7.5V »«500=-6°». USAslS^i) 
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For years, RUN Magazine provided Commodore Users with a great source 
of information, and now CM D has given you Commodore World. Don't let this 
valuable information slip away— till in the voids in your library now! 



RUN Magazine Back Issues 

Any 3 issues tor $12.00, any 6 for $18.00, 
or any 12 for only $24.00 



FREE CATALOG 

With Tons of Commodore Stuff! 

Write to: FREE CATALOG 
Parsec, Inc. 
P.O.Box 111- CW 
Salem, MA 01970-0111 
USA 



RMJAN89 

RMFEB89 

RMMAYB9 

RMJUN89 

RMJUL89 

RMAUG89 

RMSEP89 

RMOCT89 

RMSP89 

RMJAN90 

RMMAY90 



January 1989 

February 1989 

May 1989 

June 19B9 

July 1989 

August 1989 

September 19B9 

October 1 989 

Special Issue 1989 

January 1990 

May 1990 



RMJUN90 

RMDEC90 

RMJAN91 

RMJUN91 

RMJAN92 

RMMAR92 

RMMAY92 

RMJUL92 

RMSEP92 

RMNOV92 



June/July 1990 

December 1990 

Jan/Feb 1991 

JuneJuly 1991 

Jan/Feb 1992 

March/April 1992 

May/June 1992 

July/August 1992 

Sep/October 1992 

Nov/December 1992 



Shipping: 3-6 issues - US. 53 00. Canada 55 00, Foreign $15 00. 
12 issues U.S. 55 00. Canada 57 00, Foreign $20.00. 



Commodore World Back Issues 

$4.95 each, or any 3 for only $1 2.00 



CW1 Commodore World Issue 1 CW9 Commodore World Issue 9 

CW2 Commodore World Issue 2 CW10 Commodore World Issue 10 

CW3 Commodore World Issue 3 CW11 Commodore World Issue 1 1 

CW4 Commodore World issue 4 CW12 Commodore World Issue 12 

CW5 Commodore World Issue 5 CW13 Commodore World Issue 13 

CW6 Commodore World Issue 6 CW14 Commodore World Issue 14 

CW7 Commodore World Issue 7 CW15 Commodore World Issue 15 

Shipping: U.S. and Canada S2.00 (or first issue, plus 

Si. 00 per additional issues.: Foreign S5. 00 per issue. 



TO ORDER CALL 1 -800-638-3263 
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Graphic Interpretation 



Off. Paul Sullivan. 




DUAL TOP Q.6 



1 would like to begin this article by confidently 
stating that the Commodore's Graphic 

F.nviroiinuiilOperalingSystem.a.k.a.GEOS.w'ill 
tarry C-frl and CM 28 users well into llie next 
millennia. This sounds obvious, I know, bin it is 
true, and llie criticisms 1 bear to litis kind of 
assertion I find very amusingindeed. For example, 
when some IBM user digs llie elbow in and says, 
"a C-6'4 as in AD?" or "C.EOS, yeah, archaeology 
is fun" then let me assure you, remind litem that 
IBM can mean incredibly big money. IBM and 
Macintosh are indeed the main players in the 
computer scene: however CMD and other 
companies are keeping the 64 not only alive and 
well, but expanding in iis capabilities while 
maintaining very affordable prices (Windows 95 
UPGRADE alone is over $100— G EOS, $35). My 
besl friend Hill and my niece Adrianna are new C- 
128 and C-(i<l owners respectively, (with a lillle 
help from old buddy/Uncle Paul) love iheir 
systems and are already looking lo expand 
because of G EOS' capabilities. Head on for this 
edition of Graphic Interpretation you'll learn 
about a filenianagemenllool thai will makeusing 
GEOS even more convenient 

GEOS has many functions and features that 
are strikingly similar to the latest high-tech 
operating systems such as the very popular 
Windows 95 by Microsoft. I can state this 
confidently because my workplace gave me llie 
opportunity to take classes for Windows 95. To 
my amazement I realized l hat 1 could have 
practically laughl half of that Introduction to 
Windows class; knowing GEOS made it a snap. A 
great comparison can be made of the deskTops 
that each system has: both have application and 
file icons, a trash can/recycle bin, command 




menus and changeable backgrounds, to name a 
k'w. This only carries so far, however, as the 
GEOS desktop lacks the multitasking and speed 
capabilities ofits 32 bit counterpart, Asa result, 
over the years many geoPrograrnmers put on 
their thinking caps and produced such gems as 
Switcher 1.3 (discussed in World#15). CMD also 
responded to the need with the amazing 
"gatcWay" which enables the user to resize 
windows and even task-switch. I would like, in 
ihis issue, to take the opportunity lo introduce 
you toanotherprogramming mast erpicec entitled 
"Dual Top 2.6." 

This amazing shareware gem can supplement 
your use of both the deskTop and gate Way. As 
the name implies, it is a deskTop alternative. 
[ Hial Tup can be activated manually by double- 
clickingitsicon.orplacingit right after Configure 
for it to auto-execute. It is smaller in size than the 
deskTop (27K compared to deskTopis 35K) and 
it derives its name from its most prominent 



leal ure, the ability lo simultaneously display two 
disk directories in side-by-side vertical columns. 
In striking contrast to the deskTop is maximum 
display capacity of merely cighl icons per page 
plus any border files on one disk, the Dual Top 
lists the first 15 files on either or both of the two 
disk directory columns. In these unforeseen days 
of multi-megabyte RAMdrives and high-density 
disk drives for Commodore user, you are bound 
to have far more than 15 files on a disk. No 
problem! Jusi point-click the appropriate arrow, 
and you'll be smoothly scrolling down the file 
listing, nodeskTop pages to turn, ami no wailing 
I'm icons tu redraw. [I must be pointed out, 
however, that i he D u a I Top was designed to work 
wiihGEOS2.0anda RAM expansion unit. Earlier 
versions of GEOS and/or a nunexpanded system 
will not support Dual Top. In the software 
documentation for Dual Top, Mr. Murdaugh 
describes the deskTopis limitations in drive 
support. The kernel design is such that, although 
it can support lour drives, disk or RAM, il views 
them as two pairs of drives, A,B and C,D. A 
barrier exists between the two that Mr. Murdaugh 
likens to "two sides of a river with no bridge 
bcHveciiMiem." Berkeley Softworks/GeoWorks, 
applications (including the deskTop) complicate 
the mailer furl her by operating only within A,B. 
the first set. Drive C can be accessed, but only by 
swapping with Drive A or B. Here is where Dual 
Tup builds the bridge," The kernel can access the 
A.B and C,0 drive sets in the same manner, thus 
eliminating llie need for swapping drives toaccess 
a third drive. Although the file icons are not 
visible, each of the filenames are just as accessible 
as the icons on the deskTop. Point-click over a 
filename and il will highlight. Double-click the 
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tile-name and it will open or activate. Also, the 
command mi'ini bar is at the top of the screen, as 
with the deskTop. These command options have 
several noteworthy functions among them. 

Is drive-swapping, i.e. changing device 
numbers an issue for yon? It isn't under Dual 
Top, "configure" is the third option on the menu 
bar, and the position of drive A, U or C can lie 
switched in an instant, without needing to enter 
the actual Configure application! This easy access 
to all three drives clears the way for the Hie 
management features. Between the two drive 
directory windows are ten buttons, the top three 
indicating which drives are A. B.and C. The next 
seven perform various functions on selected files 
in the open "Source" window. "All" selects every 
file in (he Source window while "Clear" will 
deselect every file. "Info" will open the familiar 
window seen in deskTop that gives relevant data 
and the icon for any file, and "Print," "Kename" 

and "Delete" are obvious, so I will move on, I have 
saved the best for last: "copy." 

Copying a file, multiple flies or an entire disk 
hasneverheen easier. In the LlualTop the tedious 
chore of flipping through pages is replaced by 
sun ml hsi rolling through the directory, and you 



may copy between any combination of drives 
(swap-free!). Open a disk by clicking its button, 
(left or right window, it doesn't matter) and the 
director)' appears in the ".Source" window, Note 
dial when you click the opposite window, it will 
become "Source," and the first window you 
opened will now read "Destination." Do not let 
this confuse you, just click on the drive that you 
want to copy to, and then click again anywhere 
over the original "Source" window. Your target 
disk window now should read "Destination." 
Choose your files, click "copy," and away you go! 

The last two features on the menu bar are 
"Auto Dir(eclory)" and "Auto Sort.'' T he first of 
these will upenup the directory ofa selected drive 
every lime you enter Dual Top. I have mine (in- 
set todrive B. which is my RAMdrivc. "Auto Sort" 
will put a pre-selected drives directory into 
alphabetical order. This is very handy for long 
directories, audi must also point out that it soils 
I lie names as they appear on Dual Top. but does 
not change their actual location on the disk. So, 
yes, you canautosortboot disks without worrying 
about disrupting their booting capability. 

Other features that make the Dual Top 
particularly convenient to use include ils 



keyboard shortcuts, gadgets, gauges, and 
accessibility. Disks with dozens of files can he 
reviewed in a flash using the function keys. Fi 
goes to the "Source" listing 'slop. 17 to the bottom. 
F3 moves one page up. and IT) one page down. 
Does ibis seem unimpressive? Remember, there 
are no icons being drawn and redrawn, and 15 
files instead of H to a page. Yes, we're talking 
Speedy, "I guarantee it." Back lo the copying 
function fora moment, youarecopyingadisk, on 
only file 4 of 37 big ones. Need to stop? Press C=, 
and breathe easily. 

There is also the helpful lit lie features of the 
"gas" or Kbytes-remaining gauge on the outside 
of die windows. The inside gauge shows the 
amount of files with an adjustable gadget 
displaying your location within the director} 1 . 

Finally, there is theaccessibility issue. Let's say 
that you just need to gel back lo the gateVVay or 
I be deskTop to duplicate a file (canil do that on 
Dual Top). Just click on the GEOS menu and 
select either option. What more can be said? 
Look into your local user group lor Dual Top! It 
will make your GEOS experience even more 
rewarding. 
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EvaytfingftxComrriodore Computers 

Sell • Trade • Repair ■ Buy 

1420 County Rd. 914 

Burleson, TX 76028 

817-295-7658 

817-447-6974 - Voice/FAX line 



ALL STORE flEMS HAVE A CO DAY WAHRAHTy, If. FOR SOME 

REASON YOU APE QISSATISFIEO IN YOUR PRODUCT, YOU MAY 

RETURN rT FOR REPLACEMENT OR STORE CREDIT ONLY 

SORRY, NO REFUNDS. 



C64/ 1541 Repair -S40 
*SfKCIAL* 

*£# C64, 1541, J-S+Sft. -$99 

^JL We curry h full line of hard- 
^J wore, software & maga- 
^Q zincs, both new & used, in- 
cluding European items. 
Our flat-rate repairs in- 
clude both parts & labor. 
CmU for del nils, Trade in 
your unwanted hems. 
Catalog - 82.95 
All Major Crecht 
Caros Accepted. 

We cany a full line of 
Amiga Products. 



CPU 



P.O. BOX 1817 
SI 1 ELTON. WA, 
98584 



The Commodore 128/64 Power Use r Newsletter 



CPU is a quarterly publication that for 
two years now has kept its readers 
abreast of new developements and 
helped those to get more out of their 
investments. 



Sample /Back Issues: S3. 50 
6 Issue Subscription: SI 5.00 us 
International: $27.00 us 
Canada and Mexico: $21.00 us 

Ushering the Commodore user into the 21st Century. 




TECH STAR COMPUTER CENTER 

(206) 251-9040 

We'll repair your Commodore. 

Sewutq the. Co*tunoda>ie community iUtce. 198%. 



REFURBISHED SPECIALS 



SYSTEMS 

C64 S69.00 

64C S79.00 

C128 S89.00 

VIC20 $59.00 



1541 S69.00 C64& 1541 $120.00 

1541 II.. .579.00 64C & 1541 II... .5140.00 

1571......S89.00 C128 & 1571 5150.00 

SX64 SCALL 128D SCALL 



PRINTE RS 

1525 $49.00 MPS 801 $59.00 

1526 $69.00 MPS802 $69.00 

SG10 $89.00 Star 10X $79.00 

Star 15X $99.00 SG1QC 589.00 

MPS 803 569.00 DPS 1101 599.00 

DPS 1101.. ..$99.00 OKI 10 S69.00 

OKI 20 579.00 



M^QMIQJiS 
1701 $119.00 



1702.. 

1802.. 

1080.. 

1084.. 

1084S 

CMONO...S 

MONO S 



...$119.00 
...$119.00 
...5159.00 
.. .5159. 00 
...$159.00 
29.00 
59.00 



MISC. 

Power supplies, cables, ribbons, paper, disks, cartridges, programs 

new and used, books, magazines, accessories. 
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By Qaebftte /?, QaiiOH 




THE SEARCH IS ON: FINDING STUFF ON THE INTERNET 



I've often heard the comment: "Oh sure. 
everything you want to know is on the Internet. 

you just have to know where tu find it," II is (lie 
saine idea when your visiting a friend or relative 
and trying to make a cup of coffee. You know 
everything you need is in the kitchen, hut that 
doesn't mean you'll find the tilings you need any 
faster. Learning how to find information on the 
Internet is an important skill, and with a few 
[in in t its, you tan use the Internet more efficiently. 

Where The Goods Are Stored 

Becoming familiar with I he Internet's 
organization is similar to opening all the 
cupboards in a kitchen. One advantage to the 
Internet is that even if an item is stored in one 
place, it's usually accessible by other means. Here's 
a quick list of Internet places where your search 
can lead you. 

FTP 

Binary tiles and informational text are stored on 
TIT sites. You will need to know what site carries 
the information you want, and where to find I he 
filets). UsingFTPdirecllyisoftcn the most efficient 
means of locating an item. 

Gopher 

Many colleges and universities have Gopher sites 
for informational material. The menus are easy 



to use and navigate, and you can bookmark a 
document or menu to return to it later. On the 
downside, Gopher servers can be slow and many 
places have more current information on the 
World Wide Web. 

Usenet Newsgroups 

Usenet newsgroups are divided into several 
hierarchies which cover: computers, science. 
humanities, social, news, recreation, 
miscellaneous, and talk. Using this hierarchy, 
you can generally find something relating loyour 
chosen topic in one or more of the groups, liy 
reading previous posts, you can often glean 
current informal ion without the need to post any 
questions. 

Usenet FAQ Files 

Usenet Newsgroups have [-"A Infrequently Asked 
Questions) files, which are usually jam-packed 
with information. In turn, they can point you to 
other material on the same topic. Keep in mind 
that the material is probably biased towards the 
Newsgroup subject, which can be a blessing or a 
curse, depending on your point of view. 

World Wide Web 

The World Wide Web was developed to allow 
Internet users access to most utilities from one 
"interface." Although often used for 



en tcrta inment, an advantage is iigivesyou access 
to the Internet as a whole. 

Finding Gold 

The World Wide Web has several utilities which 
aid in locating material. Three such utilities are 
AltaVista (http://allavista.digital.com). 
WebCrawler (http://webcrawler.com/Web 
CTawler/WebQuery.html). and the Lycos 
Internet Directory (http://www.lycos.com/ 

hides. html). These search engine-, use nil 
automated process [ocollci I ainlsorl Worldwide 
Web pages daily, and then uses a database to 
store the information, Deja News (tm) (http:// 
w w w.d ej a n e w s , c om ) co 1 1 ec S s a r I i c les from U sen et 
newsgroups daily and allows you to search for 
keywords. Deja News keeps both a current and 
"old" searchable database. 

Many are familiar with Yahoo! (http:// 
www.yahoo.com), lull lor searching the entire 
Web Internet Yahoo! falls short as it uses its own 
indexing from those who have submitted Web 
siles. According to ihe Yahoo! f AQ (Frequently 
Asked Quest ions) page, Yahooldocs an automatic 
search and looks for "new announcements at 
various places." I lowever, it doesn't state where 
its automatic search looks for these 
announcements. A search tor "( e. 1" with Yahoo! 
yielded just 12 World Wide Web links. The same 
search gave the following match results: AltaVista- 
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9,000, Webcrawler-323 and Lycos-2,187. Since 
the Yahoo! index is categorized, it's easy to look 
tip a sped lie item. However, the information in 
the hides isn't as current because it sometimes 
takes weeks for a submitted URL to be added. 

World Wide Web Search Engine 

Mostofthc time, 1 use the AltaVistasearch engine 
to find items by searching for a single word. 
WebCrawler uses the same commands as 
AltaVista, as does Lycos, but Lycos has a couple of 
differenl notations from llie oilier two (see the 
sidebar for I he differences). 

On the search form provided by the search 
engine. 1 type in a word for the subject I'm 
interested in, and then select "Submit" or 
"Search." In a short time, a WWW page is 
displayed, showing a list of Web pages with the 
word I want to find. Depending on the search 



utility, this may include a few lines of text from 
each web page to help you decide if the page has 
the information you are looking for. Near the 
bottom of the page, you'll find links to the next 
search pages, plus links to any previous or next 
pages within the current search page. I look at a 
Web page in the list, and if it doesn't meet my 
liking. 1 can return to the search list and try 
another. {It's the shift and cursor left/right keys 
to return to a previous page while using Lynx.) 

After glancing at the titles of about 30 links, if 
1 haven't found what I want, it's time totakea new 
approach. I need lo choose a new keyword, or 
limit the search by using more specific choices. 
After all, no mailer what you're looking for, it's 
always found by a process of elimination. Even 
when trying to find a coffee mug in an unfamiliar 
kitchen, uc iic mi In ruling nut areas such as 
drawers, or lower cupboards. 



Limiting The Search 

Knowing the "rules" when searching for more 
than one word can really speed up your search 
time. The following the rules fora simple search. 

If you use capital letters, it looks for matches 
to the exact word, but if you type lower case 
letters, it finds any match (capitals included). 
For example, if you search for "commodore" 
and the search engine will find both 
"commodore" and "Commodore," A search for 
"Commodore" will find only pages with the word 
"Commodore." 

Listing several words on llie search line 
will result in the engine finding documents 
with as many keywords and phrases as 
possible. The list is presented with documents 
having the most matches first. This isn't 
always the best approach, as we will see with 
other choices below. 



WWW Search Engine Features 

While search engines often share the same function, the way information is presented often differs. Here's a brief look at what AltaVista, 
WebCrawler, Lycos and DejaNews™ offer users: 

Searches 





Text-Only 


Add URL 


Categories 


WWW 


Usenet 


Results 


#Matches/Page 


AltaVista 


Y 


N 


N 


Y 


Y 


S,C,D 


10 


WebCrawler 


N 


Y 


Y 


Y 


N 


s.c 


10/25/100 


Lycroa 


N 


Y 


Y 


Y 


N 


S,C,D 


10/20/30/40 


Deja News™ 


N 


N 


N 


N 


Y 


M/A 


20 



Results Legend 

S = Standard Format (Title and first few li: 

C = Compact Format (Title only) 

D = Detai Led (Shows similar links if any) 

AltaVista 

Special constraints can be used in search query to match specific WWW pageand Usenet attributes in searches, such as image, anchor, link, URL, 
text, and title for Web pages and newsgroup, subject, from, summary, and keywords. Usenet archives are only kept for a few weeks. 

WebCrawler 

Oilers "Well Roulette" (random links), "Surf Backwards" from a given URL (to pages that link to the URL), and Webfacts (current "guess-timate" 
on size of the World Wide Web and number of servers linked to it). 

Lycos 

Search options include Sites by Subject, Sounds and Pictures as well as the Web in general. 

Deja News™ 

Offers ability to subscribe to a newsgroup to read and post articles while online just as a user would from a standard Usenet Newsreader. 
Searches for kevwords from its current or archive (beginning March 1995) database. Shows an "Author profile" with list of other articles 
posted by the same person. Has advanced search features in an easy lo use "forms" format. WWW URL's in newsgroup articles can be 
selected for further Web browsing. 
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WWW Search Engines 

AltaVista 

http: //altavi sta.com 

AltaVista Australian Mirror 
http: //www.altavista. 

yellowpages .com.au 

WebCrawler 

http: //webcrawler -com/ 

WebCrawler /WebQuery .html 

Lycos 

http : / /www. lycos - com/ 
index, html 

Lycos Note: Use a "." after a word for 
an exact (case sensitive) match. 
Instead of a "*" wildcard, use a "$"• 



Searchable Indices 

Yahoo! 

http://vww.yahoo.com 

CaBooM! 

http: //www, jbrain.com/caboom/ 



Usenet Search Engine 

Deja News 

http: //www.dejanews . com 

Detailed searches of only the Usenet 

Newsgroups 



To search for ;i phrase, use quotation marks. A 
search for "money" (no quotes) results in two 
million matching Web pages. Yet the phrase 
"money is the root" (quotes included) returned 
about 100 WWW pages, 

Using the phis and minus symbols (+ and -) 
before a word finds pages willi required matches, 
or causes a word or phrase to be ignored. This 
eliminates bringing up associated topicsyou may 
not want. For example: +"Gaelyne Gasson" - 
"Gaelyne Moranec" will return a list with only 
those Web pages that use my new surname. 

You can use more than one plus and minus 
symbol in your search, or use it with single 
words and phrases. This is useful when a word 
can have more than one meaning or use. For 
instance, a search for baggage will result in 



32,000 matches that include topics like retail 
sales, airline baggage, baggage carts, baggage 
tags. etc. If we only want airline baggage, we 
can use +airline +baggage. This resulted in 
20,000 WWW pages found, but included the 
pages that dealt with other issues. To rule out 
all pages dealing with olhci airline ami 
baggage topics, we can try: +"airliiic baggage" 
-terrorism. This returned a manageable 09 
matches of WWW pages dealing specifically 
with airline baggage but keeps terrorism topics 
out of the list. 

If you're not sure about the correct spelling of 
a word, you can use the "*" wi Idea id . The wildcard 
can be used after the first three characters of a 
word. If too many matches are found, the word is 
ignored and no matches are displayed. To find 
matches for both colour and color, try searching 
for"colo*r." 

Search Tools 

Whenever I visit a library to find specific 
information for a research project. 1 take along 
pen and paper. This may be "old fashioned," but 
a note to remind me wha t ! was looking for in the 
fi rs t p la c e s a ves m e l i m e I 'd wa st e o l h e rwise. This 
is also useful when searching the Internet, I don't 
trust my memory, so I jot down file names or 
World Wide Web URLs. 

Bookmarks 

The Bookmark file is a great tool louse so you can 
quickly return loa place with information you're 
interested in. In Lynx when you want to save a 
WWW link for future use, press the "a" key and 
answer the prompts. My bookmark file used to 
be a jumble of unsorted places that didn't help 
me find any thing very easily. 1 edited I his file (you 
can edit it online or offline) and put similar items 
together making it easier to use. I had a very keen 
interest in migrating to Australia and had 
bookmarked several WWW places with this topic. 
When I organized my bookmark file. I put the 
links for these items together in one place. Later, 
when I wanted to use the information. I could 
easily find the link to the Australian Embassy in 
my bookmark file. If I need to type a specific URL, 
I often import the bookmark file to avoid typing 
the information directly. 

Make Lynx Do The Work 

When accessing the World Wide Web with Lynx, 
the "/" and "n" keys will help you find keywords 
in a web page. The "/" key prompts you to "Enter 
a whereis query:", but what it is really asking is 
"Enter word to look for." If the word you tvpe is 
on the page. Lynx adjusts the text so the word 
appears on the first line of the display. The "n" 



key will take you to the next occurrence of the 
word. This lets you move directly to the 
information or link you want. The biggest 
disadvantage to search engine pages is having 
a zillion links on a page. If I use the"/" feature 
and type the word for a link I want, it saves 
time and effort. When 1 use a search engine 
with several pages, usually it will have a link 
lor "next." If I've defined the word "next" 
within lynx, I can hit "n" to zoom to the link 
for the next search page. This technique saves 
many online minutes. 

If Lynx is configured as "Numbers act as 
arrows." you can navigate a Web page using 
the number 1 and 7 keys. Pressing the number 
"1" will move you to the end of a Web page, 
and "7" moves you to the top. When using any 
text entry form, you can jump to the start or 
end of the line by using CTRL-a or CTRI.-e. 
respectively. If you want to erase the line, press 
CTRL-u. 

Wrap Up 

I've used Web search engines for serious 
research, and they've provided me with access 
to the information I needed without a lot of 
wading through junk to get there. Using the 
techniques outlined you can surf in the fast 
search lane too. 



AltaVista, WebCrawler, or 
Lycos Search Strings 



+C64 -128 
Links with references to the C64 
only, C128 can try: +c-128 -c64 

/pub/cbm* 
Get a list of several WWW sites that 
have links to Commodore FTP sites. 

/pub/cbm* -emul* 
The same list, but without links to 
Commodore emulator pages. 

ccnga.uwaterloo.ca/pub/cbm* 
Links of Commodore related 
ccnga.uwaterloo.ca links. 

newsgroup: comp. sys.cbm +£aq 
A list comp.sys.cbm newsgroup 
articles that include the word "faq." 
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GEOCABLE II 

Parallel Print Cable 




The Most Advanced Parallel Print Cable Ever! 



• Uses Standard Cable 

Equipped with a female DB-25 
cable connector to allow use ol 
standard 'PC printer cables, 

• Switchable Pass-thru 

Allows connection of printer and 
other user port peripherals such 
as modems without conflicts. 



• Faster Output 

Parallel printing offers up to a 
40% increase in output speed. 

• GEOS Drivers Included 

Includes GEOS drivers plus 
useful GEOS utilities like 
MacAttack II, WronglsWrite, and 
GEOS CONVERT. 



G E QC AB L E-l I (6 ft .) O NLY S29.0Q GeoCaWe II is compatOte with GEOS. Period 

GEOCABLE-II (15 ft.) ONLY S34.00 P<in! LQ, Aclion-Replny MK VI SupertMso, 

Shipping: US $5.00, Ciinada $7.00, Superscript, Paperclip III, rind all software thai 

Fora<gn $25,00, Hipporis user port parallel priming. 



CMD 



Creative Micro Designs, Inc. 



P.O. Box 646 

Easl Longmeadow. MA 01028 



Orders: 800-638-3263 
Into: 4 13-525-0023, 



EXPAND 
YOUR SYSTEM 

3 5LOT CARTRIDGE PORT E=XRAfSiDE=RS 

The EX2+1 and EX3 Cartridge Port Expanders bring new 
expandability to you Commodore 64 or 1 28. Combine the 
use of compatible cartridges. Disable cartridges not in use. 
Change the address your computer finds a cartridge at. 
Avoid the constant changing of cartridges that puts extra 
wear on your cartridge port. The EX3 offers 3 vertical 
expansion slots, while the EX2+1 provides 2 vertical slots 
and 1 horizontal slot. Both units offer 7 switchable signals 
per slot, address mapping on slot 2, and a reset button. 




$34.95 

Plus $M 

Creative Micro Designs, Inc., P.O. Box 646, East Longmeadow MA 01 028 



Used & Refurbished 

PRINTERS • MONITORS • DISK DRIVES 

CALL 1-800-638-3263 

Creative Micro Designs presently has a huge overstock of used and refurbished printers 

available at prices from $30 to $100. Other items, such as blemished monitors and third-party 

disk drives are also available at reduced prices. These super deals won't last long, so be sure to 

contact CMD right away about your printer needs! 

PRINTERS 

Commodore 1525 • Commodore 1526 • Commodore MPS 801 

Commodore MPS 803 • Protecto Big Blue • Seikosha SP1200VC 

Star NX- 1000 • Star NX- 1000C • Panasonic KX-P 10801 • Okimate 20 

MONITORS 
Commodore 1 802 • Sanyo 40 Column Color • Magnavox CM8502 

DISK DRIVES 
Amtech RF5 1 2 C • Enhancer 2000 • Excellerator Plus • Blue Chip 

MISCELLANEOUS 
Commodore C- 16 • Epxy Fastload • Super Graphix Jr 
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PROGRAMMING PITFALLS 



PRGGRAMIVII 




fty. Mamice. HoHdaM 



Have you ever written a program that trashes disks? I have, hut not 
intentionally. Fortunately. I've been lucky enough to catch the problems 

before releasing lite programs. Lei's see ill can slum you lurn to avoid a 

very bad situation, 

The Current Drive 

With the exception of GEOS, it is easy to find out which drive is active 
by checking the location at 186 (hex Sba). More programmers should 
adopt this practice because the days of having a single 1541 at device 
8 are over. Users like to make use of all the devices they have. 

With GEOS, however, it's a little different. You should make sure 
you make use of any device that is online or your program will get little 
use. Don't limit yourself to drive A and B either, as the original 
Desktop does. The person using your program might be using A, B, C, 
and even, D— making it necessary to accomodate the extra drives. 

How do we know which device is active? We don't always need to 
know, but you don't do it by checking location $ba, which in GEOS is 
known as curDevice. This method gives only the current serial bus 
device as far as the normal CBM kerual routines are concerned, CEOS 
knows which drive is current through the variable known as curDrive. 
This is the location you should be concerned with. Remember that 
GEOS does not use the Commodore serial bus routines for accessing 
the drives, especially when a RAMDisk is being accessed. The only 
lime the Commodore routines arc used is when sending the lurbo code 
residing within the drive to the drive. The custom turbo routines can't 
be run until that code is in the drive. The Commodore routines are also 
used when accessing a printer on the serial bus. (Note to users: 'litis is 
a good reason to have Jill'yDos even if you only use GEOS. The turbo 
code is transferred faster. This takes place many limes while GEOS is 
running, not just during the bootup period.) 

Outside of GEOS, if you use the Listen routine to access a drive, the 
kernal will set up curDevice for you. In GEOS, you would only use 
Listen if you need to do something out of the ordinary with one of the 
drives. For most applications, il is not necessary to access the internal 
workings of a drive. That is left up to the disk drivers themselves as well 
as applications such as Configure and the Desktop. Prior to using 
Listen, you may or may not have to remove the turbo code from the 
drive. It all depends on what you intend to do. In either case, you need 
to turn the code off before any of the Commodore kernal routines such 
as Listen can access the drive. 



Exit Or Purge? 

tf your drive access is going to affect the RAM inside the drive where the 
turbo code resides, you will need to purge the code from the drive first 
by using the routine Purge Turbo. Just call the routine and then you are 
ready to do a direct access oft he drive. If you are only going to perform 
a task such as reading the drive's error channel, then you only need to 
call ExitTurbo.The code will still be in the drive, but will be turned off. 
EnterTurbo will turn the code back on, EnterTurbo also serves the 
purpose of reloading the code into the drive if you had called 
PurgeTurbo. Reading the drive's error channel or sending certain 
commands to the drive's command channel do no l a (Tec I any code that 
is in the drive's RAM, unless the command actually writes to the RAM, 
as with a memory write command. It is very unlikely that you will ever 
need to do any direct access of the drive such as this — GEOS is designed 
to do this dirty work for you. GEOS has some better routines for your 
application to use. After all, what's the point in rewriting something 
that already works fine. 

The SetDevice Dilemma 

Are you ready to get into trouble? A quick way to find yourself knee deep is 
to store a value to curDrive. Let's say your application is currently running 

with drive A as the active drive. A quick check of curDrive would show a 
value of 8 there. You would think that you could store a 9 there and then 
access drive B — not so. There are other things thai need to be done in order 
to make this work. Let GEOS do l his for you with the routine SelDevice. 
SetDevice performsseveral tasks, with the end result being that the intended 
drive will be ready lo be used by your application. You will then be able lo 
load or save data to the drive. SelDevice will turn off the lurbo code In the 
current drive and then perform the necessary task of bringing the correct 
disk driver from the REU into memory. It does not, however, turn on the 
turbo code in the new drive. We will get to thai later. You would think thai 
SetDevice would report an error should anythinggo wrong, right? Wrong. 
It was meant to, but the original designers of GEOS goofed. You're on vour 
own in detecting errors. Using SelDevice is simple: 

Ida #9 

jsr SetDGvice 

This will prepare drive B for you. According to the GEOS Programmer's 
Reference Guide, the x register will indicate anv disk error that may have 
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occurred. The problem is x will always return holding a zero value which 
would indicate noerrors.CNote: In GEOS 3.0, SetDevicehas been rewritten 
to return an errorin x if the desired drive is not available.) What if drive B 
does not exist? Seems to me like the above routine showing no errors would 
Indicate that drive b indeed is online and can be accessed. After all, we 
called Set I )eviee to prepare that drive for access. 

So how do we know [hat drive IS really docs exist? I'irsl let's look at what 
might happen if it's not there, l ; or a simple scenario, let's say that your 
application merely copies the boot block from one disk to another, but prior 
in sa\ in» tin- block to the second drive, you might change something. This is 
a very logical and useful idea. The following code might accomplish this taskr 

Ida <*8 

jsr SetDevice 

LoadW r4,#diskBlkBuf 

LoadB rlL, #1 
LoadB rlH,#0 
jsr GetBlock 

make changes within diskBlkliuf here... 

Ida #9 

jsr SetDevice 

jsr PutBlock 

Thai seems pretty straightforward. We loaded track 1, sector!) from 
drive A into memory at diskBlkliuf. We made whatever changes we wauled 
and then opened up drive B and wrote the block to the drive at the same 
location. Since rl and r4 are not altered by (let Block or SetDevice, those 
values remained the same and did not need to be set up again. If we were 
going to save the block ofdata to a different sector, then rl I. and rlH would 
have needed to be altered prior to the call to PutBlock. 

The code above would have failed if drive B did not exist. The call to 
PutBlock would actually rewrite the block back to drive 8. It would do no 
guild in check for an\ errors because there would be none. Everything 
would appear to work correctly to the application .The only problem is that 
we just altered a sector that we did not want to alter. Imagine what would 
happen if we werechangingthe director) blocks or soiueolhervilalponion 
of the disk. That could prove to be a very bad situation. 

The Cure For SetDevice 

You still need to use SetDevice, but it's just too bad it doesn't check for 
errors like it was supposed to do. Instead, you are going to have to actually 
check some variables in the GEOS kernal yourself to see if a drive exists 
before attempting to access it. These variables are stored in four locations 
at drive-Type. There are 4 bytes here, one for each drive. The following code 
will determine if there really is a drive B online. 

ldy #9 

Ida driveType-8,y 

With that little bit of code, you can do a branch on equal (beq) Tor non- 
existant drive, or a branch not equal (hue) if a drive exists. Basically, il a zero 
is at the location you arechecking. then there is no drive. Any non-zero will 
indicate a drive does indeed exist and you can also identify the type of drive 
there. On the same token, the variable curType always indicates the type of 
drive that is currently active according to curDrivc, SetDevice copies a byte 
from one of the driveType locations to curType for you. 



Is The Turbo Code Running? 

Now that you know how to get access to a drive, how do you know if the 
turbo codeneedstobeturnedon or sent to thcdrive.Thegoodthingis that 
we don't really need to know. Routines such as PutBlock or GetBlock will 
perform the task if needed. You can do it if you'd like, but it's not 
necessary. A call to l-'nlerTurbo will do the job. All the higher level routines 
call this function for you, but the lower level routines do not. The lower 
level routines expect that il has already been called and will fail ifil hasn't. 
If you use SetDevice to switch drives and then do a low level disk access, 
your program will crash. Let's say you are accessing drive A and then 
switch to B as in the following code: 

Ida #9 

jsr SetDevice 

jsr InitForlO 

LoadW r4 , #diskBlkBuf 
LoadB rlL,#l 
LoadB rlH,#0 
jsr ReadBlock 
jsr DoneWithIO 

This code did not turn on the turbo code, or install it in the drive if 
it was not already there. After the call to SetDevice, you should do a JSR 
to EnterTurbo. This example lumsout to be really meaningless because 
we could have used GetBlock instead and avoided calling InitForlO 
and DoneWithIO. We only read one block with above code, and 
( oil Block does all that and reads one block, 1 1 also calls EnterTurbo, So 
why would we waul to use Read Block when it requires more code lo 
use? If we were going to read a Dumber of blocks at one time, then 
repealed calls to just ReadBlock within thai above routine would be 
faster than repeated calls to GetBlock. We would only be calling 
InitForlO and DoneWithIO one lime instead of GetBlock calling them 
each time a block is read. 

One More Time 

SetDevice has one more important use. Printer drivers call it to set up the 
serial bus for printer access. The geot able drivers also call il even though 
they do not access the serial bus. This allows GEOS lo do any needed 
housekeeping prior to the printer access. The variable curDevice will also 
be set to device 4 but curDrivc will remain at whatever drive is currently 
active, For this reason, after your application calls any prinler driver 
routine for printer access, it should call SetDevice before doing any disk 
access: 

Ida curDrive 
jsr SetDevice 

This will insure that everything is back in place for you. As long as you 
load I he accumulator with the value from curDrive, you can be pretty much 
assured that the drive is thereof curDrive never would have been given thai 
value in the first place. If curDrive contained a zero, you might gel into 
trouble, but about the only lime thai cuiflrive is set to zero is during a drive 
swap which usually only occurs from the Desktop, 

['lease uiLike use of llu-iuiii drive i apaliilih llial the user wanisunilodd, 
but just remember to only try accessing the drives that are actually online. 
People tend to shy away from using your program is if it has a tendency to 
I rash disks. 
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Many programmers gel a little nervous when it comes time to deal with 
numbers. Numbers are not all that difficult, and they are useful. ..how else 
can you put high scores on your games? 

ASCII Numbers 

The numbers we read and write are ASCII text. Press the "6" key, and 
the computer will receive a value of 54, which is the ASCII character for 

fi. Subtract 48. and you'll get the binary value 6. Input a number such 
as 789, and the computer gets three ASCII characters, one for each 
digit. 

ASCII text is necessary for input from the keyboard and from tiles, 
where numbers are often held as text. They are also needed for output 
lo printer or screen, so it would be true to say that numbers always 
start and end in their ASCII form. Some numbers slay in ASCII form. 
never changing to anything else. You won't need to do arithmetic on 
such numeric strings as telephone numbers or zip codes. Keep these 
numbers in ASCII. 

Binary Numbers 

The most compact way to store numbers is in binary form. A singlebylecan 
hold values from to 255: compare this to the ASCII range of a single 
character byte, which goes from to 9. Binary numbers are great for 
arithmetic. The "add and subtract instructions" are ready to go (ADC and 
SRC), and it's not hard to work through multiplication and division 
subroutines if needed. The challenge is that you can't input or output 
binary numbers; you have to convert from or to ASCII. This is not really a 
problem — we'll get to that code fairly soon. 

Compromise: BCD Numbers 

Halfway between ASCII and biliary numbers, there's a compromise called 
BCD, which stands for Binary Coded Decimal. Each byte will contain two 
decimal digits from to 9: onein the high f'ourbils (the "high nybble"), and 
the other in the low four. A BCD byte can hold a value from 00 lo 99, which 
isalieck of a lot better than the to 9 range that ASCII givesyou. but il'snoi 
as good as the to 255 of binary. 

BCD numbers are fairly easy to convert to ASCII for output: just grab the 
four-bit value representing a digit, trim it up totheASCIInumeric character 
range (for example, by adding 48), and out il goes. Inpui is just as easy. 

BCD numbers are also pretty good for addition and sub Ira el ion: the 
li502 processor has a "decimal mode" making it a snap. Multiplication 
and division and other advanced malh isn't as easy, binary numbers 
do a better job. 

Comparison and the C Flag 

We talked about (lags the last time around. It was mentioned that if 
you wanted to compare the size of two numbers, the C flag is (lie one 



to check. Altera comparison (with CMP. CPX. orCPY), the C flag will 
be SET if the register value is greater than or equal to whatever you're 
comparing to. Conversely, the C flag will be CLEAR if the register 
contains a lower value than that of l he operand. Beginners often think 
that the BPL (Branch Plus) and ISM I (Branch Minus) commands will 
signal greater than or less than. Not so. ..stay with the ('flag and its tests, 
BCS and BCC 

1 low do we lest an incoming ASCII character to confirm thai it's a valid 
numeric character? Here's the code, assuming that the character is in the A 
register: 

CMP »$3A ;i£ it's bigger than "9", hex 39... 

BCS TOO_BIG ;...it's too big to be numeric; 

530 : if it's not bigger than "O". hex 30... 

BCC TOO_SKALL ; . . . i t ' s too small to be numeric. 

If the program doesn't take either branch above, the A register contains a 
valid numeric digit. It could now be reduced to binary with a command 
such as AND #$0F, You would use the same kind of coding lo identify an 
alphabetic character. 

Program Preview 

The program given here is something of a change of pare. Instead of being 
plain vanilla coding, it uses a number of tricks. Try to ligure them out, it's 
good exercise. 

Elcre's what the program does: it allows you to type in a number of one 
ortwodigils. then press the "+" key. then a second number, and finally the 
"=" key. It will calculate a lolal and print it. Thus, if you typed: "45+.'S6'=", 
the computer would complete the line by adding "81", 

Note (hat only lire keys named can be used. RETURN will be useless: all 
you can press is the numeric keys, the "+" key, and the '-" key. A good 
revision to the program would be to allow the STOP key lo be recognized 
(useJSRSEEEl lolest the stop key; if it's pressed, BEQwill branch you to the 
exit code of your choice). In the interest of keeping things brief, the code 
given here doesn't even check STOP. 

This program will run on almost any Commodore machine ever built. If 
your tiny VIC-20 doesn't have memory at address 8192 (hex 2000), you 
may have to adjust things slightly. 

Gimmicks and Gadgets 

The code in this program is a little off the beaten path. I will note some of 
the key points of interest as 1 move through the code. The first part (hex 
2000 to 2009) clears the input area, which ranges from S2100 to $2106: 

START LDA #S00 ; value to store 

LDX #S0€ ^number of locations-1 
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CLRLOOPSTA S2100.X 
DEX 
BPL CLRLOOP 



At S200A, n v get ;i character from the keyboard. We always loop back here 



to get another character. 



GETCHR JSR SFFE4 



; get from key;." tard 



the instruction. The binary value is stored in the area at 2101 arid 
above. Don't forget that X still contains the number of characters 
received, so this value controls the exact location where the binary 
value is stored. 



TAY 

AND #S0F 

STA $2101, X 



Trick number one: we are counting the characters received in address Then we restore the original ASCII character back to the A register. 

S2100. If we have received exactly two characters, we will skip ahead 

to look for the "+"; if we have received exactly live, look for the "=" key. tya 



LDX $2100 
CPX #$02 

BEO CKPLS 
CPX #$05 
BEQ CKEQU 



.■character count 

;if two, check 'plus' 
r if five, check 'equal' 



Now we check to see if our received character is a valid ASCII numeric, as 
demonstrated this method earlier. 



Address 2027. SI IOWCI 1, prints tliecharacter to the screen so that the user 
can sec what was typed. We add one to the characters-received counter in 
X and store the value in memory. Then we read the keyboard again. 



SHOWCH JSR $FFD2 
[ NX 

STX $2100 

i :;l ■;: ;■■■;•::■■ 



;print character in A register 



;we always brancn to GETCHR, 200A] 



CMP #$3A 
BCS TOOBIG 
CMP *$30 
BCC TOOSM 



r branch if too big 



; branch if too small 



At this point, we know we have a valid numeric character. We save it 
for the moment in the V register, and convert the value to binary with 



J. 
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If the input key is too small to be a numeric, it might be « "+" character, but 
we'll only accept that if one or two characters have been received so far. 
Here's the check for "one character": 



roosM 



CPX #soi 
BNE GETCHR 



lif not "one", back wo go 
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Then, if one character lias already been received, we will drop 
through to t he following code. If two characters have already been 
received, we will leap to this point from an earlier point in the 
program. In either case, the task at hand is to check for a "+" 
character, hexadecimal 2B. 



problems with the Carry operation as we go from one digit to the next. 
If the most we can add is 9 plus 9, we'll never go over 99 and trigger the 
Carry Hag for the next column. This problem is resolved in the code 
below, but I'll leave it as a puzzle for you to look at. How do 1 make the 
carry Hag do its work, and how do I handle the possible 3-digit total, 
such as we would gel with !)9+9J)=...? 



ckpls CMf ';■:;:> a 

BNE GETCHR 



(if not " + ", Eorget Lt 



If we have received two numeric characters so far, we can print the plus sign 
and keep going. 

CPX &$02 
BEQ SHOWCH 

[five got only one numerical character, we have to move it from the 
"tens" digit position to the "ones" digit position, placing a zero value 
in the lens position. We add one to the character count inX to allow for 
the ghost zero in the lens position. After that, we can print the plus and 
continue. 



I NX 

LDY $2101 
STY $2102 
LDY #$00 
STY $2101 
BEQ SHOWCH 



,-we always brai 



The coding to check for the "=" character is very similar to the above stuff 
for V. The main differences are that we're looking for this to follow 4 or 5 
input characters; and. after we do find that equals character, we finish the 
program by doing the arithmetic. 





.'■■!■::> 




;sat BCD mode! 








(prepare to add! 




LDA 


$2102 






ADC 


$2105 






TAY 








CMP 


#$10 


;.k1 just carry 1 Lag 




LDA 


$2101 






ADC 


S2104 






TAX 








CLD 




;no more addition 




CKP 


«$10 


(adjust carry flag 




BCC 


TWODIG 






LDA 


#$31 






JSR 


SFFD2 




TWODIG 


. :■;.■-. 








BEQ 


ONEDIG 






ORA 


#$30 






JSR 


$FFD2 


ASCII, print 


ONEDIG 


TYA 








ORA 


PS30 






JSR 


5FFD2 


;and again 




LDA 


#$0D 






JSR 


SFFD2 


; print RETURN 




. : : 




;all done. 



s 



TOOBIG CPX it $04 

BNE getchr ;not a characters, forget it! 
After five input characters, we leap directly to the following code: 
CKEQU 



CMP #$3D 
BNE GETCHR 



;noi an 



, go back 
We have the equals sign. Print it. 

JSR SFFD2 ;print character in A 

II only one digit was received for the second value, we musl reorganize the 
"tens" and "ones" values, as before. 



CPX (t$05 
BEQ $2 06 5 
I NX 

LDY $2104 
STY $2105 
LDY (($00 
STY $2104 



if the whole five, skip ahead 



The following arithmetic is done as BCD. but (he stored values have 

only one digit to a byte, instead of two! This would normally give 



Listing; ARITHMETIC. POKE 

100 DATA 169,0,162,6,157,0,33,202,16,250 

,32,228,255,174,0,33,224,2 

110 DATA 240,32,224,5,240,54,201,58,176, 

4 6,201,48,144,16,168,41,15 

120 DATA 157,1,33,152,32,210,255,232,142 

,0,33,208,218,22'!, 1,208,214 

130 DATA 201,43,208,210,224,2,240,235,23 

2,172,1,33,140,2,33,160,0 

140 DATA 140,1,33,240,221,224,4,208,188, 

201,61,208,184,32,210,255 

150 DATA 224,5,240,12,232,172,4,33,140,5 

,33,160,0,140,4,33,248,24 

160 DATA 173,2,33, 109,5,33,168,201, 16, 17 

3, 1 ,33,109,4,33,170,216,201 

170 DATA 16,144,5,169,49,32,210,255,138, 

240,5,9,48,32,210,255 

180 DATA 152,9,48,32,210,255,169,13,32,2 

10,255,96 

200 FOR J=8192 TO 8340 

210 READ X:T=T+X 

220 POKE J,X 

230 NEXT J 

240 IF Tol7405 THEN STOP 

300 PRINT "SIMPLE ADDER." 

310 PRINT "TYPE: 1 OR 2 DIGITS, ' + ', 10 

R 2 DIGITS, ' = "■ 

400 SYS 8192 
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CHECKSUM 

Commodore World's Program Entry Checking Program 
and Tips on Entering Programs from this Magazine 



Vs 



CHECKSl'Misa program that proofreadsyourtvpingwhen you entera listing from 
till' magazine, ll assigns a numerical value to each character that you type, adds up 
thevalues of thelmeyou typed and displays thesura(Qieckstirn,therefore,rneaT)s 
thai it checks your typing by summing the characters.)!! also verifies thai you haw 
typed the characters in the proper order. (Giecksum won't tell you ifyou miss a line 
of code entirely, so verily thai yourself.) Checksum runs "in the background" when 
you type In lines of program code. Whenever you type a line and press RETURN, 
Checksum will display a value. Compare that value to the value published next to 
the line of code in the magazine. If the numbers match, you've typed the line 
correctly. Simple. 

Typing in CHECKSUM 

l-'irst, type in Checksum carefully from the listing on this page, lie sure to press 
RETURN after ever)' line to enlerit into meinnrv. Once you have typed the program. 
save il. In fact, save it a few times while you're typing, just lo be safe. (This is good 

advice whenever you type in a program. I usually change the name each lime I save; 
for example, Checksuml, Checksums, and so on.) Double -check your work, making 
sure thatyou've typed in every Iineandthatyou'vepressed RETURN after every line 
you've typed, Ifyou make errors when typing in Checksum, a lest run of Checksum 
will tell you which line is incorrect. (This safely feature works only in the Checksum 
program itself, and doesnotapply toanyotherlislingsinthemagazine.) Whenever 
you find a typing error (in any program listing), fix it. press RETI'IIX to enter the 
change, save the program again and try another run. Repeat this process as often as 
necessary. Important tip: Don't get discouraged if ihe program won't run. Be 
patient. Be thorough, ll will work eventually. You'll know your Checksum is ready 
when you see the line: 

TO TOGGLE ON OR OFF, SYR XXXX 

Entering Programs Using CHECKSUM 

When you're ready to type in your lirst listing from the magazine, load and run 
Checksum. Make a note of the number that is displayed on the screen (41) 152 for the 
C-n'4: 3328 for theC-I28).To activate and deactivate Checksum, type SYS followed 
by thai number, then press RETURN. You need to have Checksum active whenever 
you're typing in a listing. Checksum must be deactivated, however, when you run 
the new program. The next step is typing in a new program listing as il appears in 
ihe magazine. 

As you begin, you'll notice thai to ihe left of the start of each line is a number. 
Don't type this number in: It's simply the Checksum value. Slop typing al the end 
of the program line and press RETURN. If you've typed the line correctly, ihe 
number displayed on the screen will match the Checksum value. If the numbers 
don't match, you've made a mistake. Check the line carefully, make your changes 
and press KETl'KX. The computer won't know you've made a change unless you 
press RETURN on ihe changed line to enter it. A few type-in hints: The Checksum 
does not verify blank spaces in the program lines unless they are within quotation 
marks, because adding or omitting such spaces will not affect the operation of the 
program. The exception to this is hexadecimal Data statements. These are the I lata 
slalemenls. such as this one, that don't have commas: 

100 DATA 12345678901234567890*123456789012345 
67890*1234567 8901234567890* 

In statements such as these, vou must haveonc spacehetween the word DATA and 
the numbers that follow. Checksum will not catch that error. 



Special Key Combinations 

As you type, you may be con fused the first time you see curly braces ft. These braces 
mean "perform the function explained within." For example, (22 SPACES) means 
that you need to press ihe space bai 22 times. Don't type the braces (you can't, of 

course, because there are rtocurly braces in the Commodore character set). Mere are 
some other common examples: 

(CLEAR/HOME) hold down the SHIFT key and press the CI.R-1 IOME key. 

12 CRSR DN1 tap the cursor down key twice. 

(CTRL i} hold the CONTOL key and press the 1 key. 

(CMDR t) bold down the COMMODORE key and press the T key. 

Continue typing in your program, saving often and checking each checksum value 
with ihe one in the magazine, until you've finished the listing. Phew! So now you're 
ready to run your program, right? Not quite. Firsl, save it. Second, deactivate 
Checksum by typing SYS followed by 49152 for the C-frf or 3328 for the C-128. Now 
you can run. Don't be discouraged ifyou still gel an error, ll happens. Use Checksum 
faithfully, Ik pattern. Be thorough, ll will work eventually. 



CHECKSUM 



: 7 rer :-..- :':.- .v. :-■..; ■ 

110 r.3=12B:sa-3328 

128 if peek(65533)<>255 then mo=64:sa=49152 

130 i=0:ck=0;ch=0:li 

140 for k=0 to 16 
150 for j=l Lo 10 
160 read b:i£ b>255 then goto 28© 
170 ch=ch+b:poke sa+i,b:i=i+l 
180 next j 

190 read lc:if lcoch then goto 280 
2 S3 ch=0:lrt=ln+10 
..:: next k 

220 pokesa-il0,240:poJcesa+lll,38:pokesa*140,234 
230 printcr.rSH17) :prinfcw checksum" ;strS (mo) :pr:nt 
240 print "to toggle on or off, sys';sa:if tr.oil28 then 270 
250 pokesa+13,124:pokesa+15, 165:pokesat25, 124;pokesa-26,165 
260 pokesa+39,20:pokesa+41,21 :pokesa+123,205:pokesa+124, 189 
270 pokesa+4,irtt(sa/256)tsys satnew 
280 print "you have a data error in line" :ln; " ! " :end 
290 rem do not change these data statements! 
300 data 120,162,24,160,13,173,4,3,201,24,884 
310 data 208,4,162,13,160,67,142,4,3,140,903 
320 data 5,3, SB, 96, 32, 13, 67, 152,72,169,697 
330 data 0,141,0,255, ,1 ,133,180,166,22,1206 
ata >.;,;:, '.j',, 167, 132, 168, 170, 189, 0,2, 1149 
Sata 240,58,201,48,144,7,201,58,176,3,1136 
360 data 232,208,240,189,0,2,240,42,201,32,1386 
370 data 208, 4, 164, '.80, 240, 31, 201, 34,208, 6, 1276 
380 data 165,180,73, , 133, 180,230, 176, 164, 176, 1478 
390 data 165, 167,24, 125,0,2, 133, 167,165, 168, lllfi 
400 data 105,0,133,168,136,208,239,232,208,209,1638 
410 data 169,42,32,210,255,165,167,69,168,170,1447 
420 data 169,0,32,50,142,169,32,32,210,255,1091 
-;::.: data 32, 210, 255, 169, 13, 32, 210, 255, 104, 168, 1448 
440 data 96, 104,170,24, 32,240,255,134,168,96, 1289 
450 data 56, 32,240, 255, 138,72, 152, 72,24, 162 , 1203 
460 data 0,160,0,32,240,255,169,18,208,198,1280 
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KEYBOARD TIPPING 



By jji*n BuM&i^ieid 



1. During INPUT, pressing RETURN tells the 
computer to look at the screen for its data, not at 
the keyboard. Of course what's on the screen will 
usually have been delivered from the keyboard. 
but not always. 

2. Pressing SHIFT-RETURN tells the computer 
nothing; it just gets you off the current screen line 
and out of programmed-cursor mode (that 
annoying "reverse-character" thing). This is very 
handy if you've messed up your input. 

3. Typing CllRS(H) puis the screen into text 
mode; typing CIIRS(142) puts the screen into 
graphics mode. This works with all Commodore 

8-bit computers, except the very earliest models 
of the PET. 

4. On Commodore computers since the VIC-20, 
pressing SMUT-COMMODORE toggles the 
screen between textandgraphicsniode. You knew 
that, didn't you? 

5. On the VIC-20 and Commodore 64, you can 
disable that screen/text toggle by printing 
CI IRS(8). Restore il by printing CHRSO). On the 
128 (and the Plus-4/Clfi), use C1IR$(11) and 
CMR$(12), 

(i. [treatise of the different characters used to 
disable the above toggle on various machines, 
many programmers prefer to pass on this 
character, and instead print CHR$(14) or 
CHR$(142). If the user plays with the SHIFT- 
COMMODORE keys, the above will put things 
back the way the programmer wants them. 

7. In terms of keyboard mechanics, it's possible 
(in principle) to delect any two keys pressed at 
the same time. But as a general rule, there's no 

way to detect all possible 3-kev combinations. 

8. Commodore 8-bit keyboards are set up as an 
array of "rows" and "columns". When a key is 



pressed, il makes a connection between a specific 
row and column. See figure 1 for the layout of the 
VIC-20 and Commodore 64 keyboard. 

9. When testing the keyboard, the computer puts 
a voltage down each row in turn, and watches to 

see which columns pass the voltage back. Vou can 
write the code to do this yourself, but it's a little 
complex, and the interrupt routine usually does 
the job for you nicely, 

1 1). Two keys are no problem-as each row is 
selected, signals may come back on two columns 
simultaneously, or may came back as different 
rows are selected. The computer can sort out 
which two keys are involved either way. 

11. Three keys are not always resolvable. Refer 
to Figure 1, and look at what happens if the 
user presses keys "E","Z",and "U" at the same 
time. When the row marked R2 is tested, 
response will come back on columns lib' and 
B4, which is correct (delecting "E" and "Z"). 
When a voltage is put onto row R4, il will run 
up column lUi and from thereOhrough lhe"f " 
connection) along row 2 as well; then the 
voltage will make its way to B4, so that the"B" 
key will appear to be pressed. This effect is 
called a "ghost" key. 

12. Practical result: the interrupt services of the 
computer expect only two keys to be pressed at a 
lime. If twoare pressed, one will usually beashifi- 
type key. 

13. Nole that ihe left and right shift keys are 
separate switch points on ihe keyboard, but you'd 
have to write your own coding lo detect the 
difference between left-shift and right-shift. 

14. The "bottom row" of keys (R8 in figure I) is 
especially easy to check, since a copy of the 
"columns" il triggers is kept in memory. On the 



VIC-20 and Commodore 64, and Commodore 
128, this data is kept at address 145. On many 
pre-Vic-20 machines it's at 155. The keys mapped 
into this row may not be the same between 
different machines. 

15. Values shown at the "keyswitch" address 
above lend to be inverted. In other words, when 
the line is energized, the corresponding bit is 
turned OFF. With no keys pressed, you'll sec a 
value of 255 here. 

Hi. Figure 1 shows that the keys logged into the 
"keyswitch" address for the Commodore (14 and 
similar machines, are (high end to low): Stop. 
"Q", Commodore. Space, "2", Ctrl, back-arrow, 
up-arrow, Basic would have a tough t i me delecting 
the Stop key with such a PFEKO. of course, since 
Basic would stop before il could do the lest. 

17, A Basic program could, however, ask the user 
to press a key combination such as Ctrl, Space, 
and back-arrow. When address 1 45 shows a value 
of 233. the computer will know that this 
combination has been pressed. (We start with 
255, no key. and subtract Hi for Space. 4 for Ctrl, 
anil 2 for back-arrow, gh ing us a result of 2 1 1). A 
handy way to set up an emergency program exit 
or "backdoor "code. 

18. It doesn't matter if you tap a key or hold it 
down, the interrupt routines thai check ihe 
keyboard won't register a key as being hit 
twice just because it has delected "key down" 
several limes in a row. Of course, some 
computers have a "key repeal" feature, but 
I IkiI's different. 

li>. To help with this "debouncing" action, every 
computer has a location where it keeps "what the 

keyboard looked like last lime I checked". The 
value is kept at address 203 on the VIC-20 and 
Commodore 64, at 151 on many pre-VlC-20 
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machines,andat212and213ontheCommodore 
128. The value is an internal code; it's not in 
AStll/PETSCII. 

20. The location just named is a good way to tell 
ii a key isheing held down. Games, especially, can 
benefit from repealing or sustaining an action as 
long as the key is held. Be aware that the "no key" 
value to he found in this location varies from 
machine to machine-possibly 64, 88, or 255. You 
should be able to research which value fits your 
computer, 

21. Because the keyboard is read by interrupt 
routines, the values can change while your 
program is reading them. You need to be careful 
in choosing your sequence of tests. 

22. The recommended way to have Basiceheck if 
a key is being held down is read the "key code" 
and store it, for example, on a Commodore (M or 
VIC -20you might code KC=PEEK(203). Now try 
to read the keyboard witli GET K$, If you get a 
real key, not a null string, use it and ignore the 
peek value. So: If K$<>"" GOTO 740. When you 
get a null string, check the results of that earlier 
I'M K:il itisn'l ihcno-kc\ value, the last readke; 
must still he pressed. Thus: IF KC<64 GOTO .. 
(where you'll repeat the previous key action). 

23. We all know that you can "type ahead" into 
the keyboard buffer. Keyboard buffers 
typically hold J) characters; sometimes they 
can be adjusted to be larger, but that's rarely 
important 

24. Some programs want to be sure that, the 
keyboard buffer is empty before starting a user 
dialogue. Although POKE commands are popular 
for this, the neatest way to empty it out is with 
command: GET X$,X$',X$,X$,X$,X$,X$,X$,XS 
.. and you won't need to worry about whatever 
value ends up in XS. 

25. The interrupt (IRQ) program kicks in CO times 
per second, and checks t he keyboard . put 1 i ng any 
keys h finds into the keyboard buffer. Lots of 
machine language programmers like to "catch" 
the interrupt when it starts and add their own 
code. Be warned that this won't help you meddle 
with keyboard routines, since the keyboard will 
be checked AI'ITR the custom code, and the 
character might well be picked up and used before 
the next interrupt strikes. 

26. [fa programmer finds the need to dig in 

and modify kc\ board action atthe interrupt 
level, the job lakes a somewhat more subtle 



approach called a "post-interrupt". 1 won'l 
go into detail, but it involves catching the 
inu-mipi ivhcn it starts, and building a 
"fake" interrupt return. When the main 
interrupt code is finished, it "returns" the 
system to your post-code, which does its 
meddling and then REALLY returns to the 
Interruptend point, requiring careful 
coding. 

27. Alternatively, an ambitious programmer 
could write a complete set of interrupt code lo 
replace those in ROM. This is not as easy as it 
might sound, especially on theCommodore 128, 
which has a large set of interrupt activities 
operating. 

28. The easy way out of all this is just to have your 
program accept the characters as delivered to 
you by the keyboard routines, and modify them 
at that lime. You can usually get away with this 
and save a lol of tricky coding. 

29. Since keyboard input comes from the 
keyboard buffer, you can fake input by smiling 
the buffer, (The computer is "typing on its own 
keyboard"!). 



10, Since the main input stream comes from the 
screen , and you have limited space in the keyboard 
buffer, you can fake input by putting it on the 
screen and just putting RETURN characters into 
ihi'keyboardbuffer.Besureloposiiiontbecursor 
accurately. 

31. Why would a computer want to type its 
own input? Well, there arc a few commands 
that behave differently, depending on whether 
they are given within a program or typed on 
the keyboard. An example would be the LOAD 
command. 

32. A program can stop itself (with the screen set 

up.itidthekcyboardbufierstuffed).changealine 
of its code, and then restart itself! Amaze your 
friends, but use this kind of thing sparingly. 

33. Yes, you can disassemble and clean your 
i ommodore keyboard. Some use alcohol 
applied with QTips. Some use detergenl and 
water, followed by a cleansing rinse. Reports 
vary on the success of various methods. Be 
very careful with small springs (usually found 
under keycaps), they are difficult to pick out 
of a shag carpet! 

s 
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PROGRAMMING PEARLS 




Bu 2>chmJ pankkuMt 



This month's title is taken from the book of the s:iitic name by Jon 
Bent ley. Beniley, a researcher al AT&T labs, wrote the book in the mid 
1980's as a compilation of some of" the columns he did on computer 
programming. This hook is of interest to Commodore programmers 
as well as others because it deals willi thinking about programming, 
rather than programming itself. In each essay, problems are spelled 
out. arid various solutions are tried. Going through the book is an 
excellent way to "wrap your mind" around a problem, enabling you to 
approach it from all sides. 

Besides various practical examples, hedis cusses the taskof programming, 
encouraging good habits and techniques. Among them, he emphasizes the 
need lo search out a good algorithm, rather than the first one thai comes to 
mind; to analyze rather than trust specified requirements (which can 
sometimes he wrong); and lo do back ol Ihe envelope calculations: logel a 
feel for a practical solution. Along i lie way, he repeats the need io balance 
the frequently opposing forces: computer time, memory, and your time — 
all required to produce a program. 

Find The Right Problem to Solve. 

As an example of the book's content, the first chapter opens with a 
conversation between the author and a fellow programmer who needs lo 
do a disk sort. After listing several options which don't seem to fit the 
requirements, he asks a Ivw questions, digging deeper. The result was that 
the oilier programmer didn't need a disk sort perse, but felt he needed 
it to sort a large file that couldn't Ol in memory (sound familiar?). 
Eventually, the problem was broken down into the need to sort al most 
27.000 integers, ranging from 1-27.000. with each number appearing no 
more than once. Although thai problem consisted of sorting electoral 
district numbers, a similar problem could occur with phone numbers, or 
social security numbers. 

The programmer obviously felt sorting the file and printing the sorted 
list would do the trick. Benleley asks "is there a better way'/", breaks it 
down furlher, and then solves il without ihedisksort. Before I explain, try 
to solve it yourself. 

The Easy Way 

The key to simplifying the problem is to note that either a number is 
in the list, or it isn't (there's guaranteed to be only one of each number), 



Sounds like a biliary decision, and so it is. The next point is thai the 
range is from 0-27,000. If we use one memory byte per number to 
represent presence or non-presence, we can comfortably fit 27,000 
one-byte (lags in the Cfi4*s memory. Describing the problem, we would 
do the following; 

1 ) set aside an area of memory lhat can store the 27,000 bytes 

2) set them all to zero (indicating a number doesn't exist yet) 

3) read in the list: for each number X, set the Xthbytein the array to one, 
indicating it's accounted for 

4) after all are read in, go through the list in memory; for each position 
X in ilit? array, print the number Xonly if it is turned on (indicating 
the number was read in) 

The result is a sorted list without the sorting, saving a great deal of lime 
and energy. 

For simplicity, we use one byte to represent one number. With a little 
extra coding, however, we can use most of the (>2K RAM available, and one 
bit per number, rather than one byte. This would let us sorl up to half a 
million numbers (Ci2K x K bits = 507,90-1 bits). I'houc numbers? Then- are 
at most ten million phone numbers in any area code. Sorting phone 
numbers (none of I hem duplicates) would lake just over a meg of RAM, 
such as found in a RAM expander. 

It's this kind of non-linear thinking that fills the book — look for a 
solution by defining exactly what the problem is. 

Build Safety Factors In 

Few of us have heard of John Roebling. hut many of us have heard of 
the Tacoma Narrows Bridge disaster. In the 1940's, a suspension 
bridge was caught up in a windstorm and was completely destroyed. 
Other suspension bridges of that era met a similar fate, but not the 
most famous, the Brooklyn Bridge. The reason? It's designer, Mr 
Roebling, created the bridge similar lo ihe way the olhers had been 
built, accounting for llie forces known to engineers of that day. 
However, rather llian building it to that minimum standard, he 
engineered six times the required .strength into ihe bridge. The result 
is a bridge standing long after many of its lighter contemporaries 
have broken up. 
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When we program, do we pul in 'safety factors'? For instance when we Binary searches, forall theirpower. are notoriously difficult to program 
code, do we consider the following safe: (Ion's book actually considers the algorithm in three different chapters. 

each time refining it). Rather than trying to write your own, here's a version 

IF(X=45) GOTO 200 fortheC64: 



IfX is always an integer, this could work, lint ifil's floating point, sometimes 
the roundoff can cause problems, A safer way to write this is: 

IF (INT(X)=45) GOTO 200 

Often, adding extra code to reconfirm what you already know makes sense 
from a defensive standpoint. As an example, you know that code passed to 
a subroutine will range from 30 to 40; you can check (his inline with the 
code: 

IF (X<3 OR X>40) THEN PRINT "ERROR IN SUB" : 
STOP 

While your program runs as expected, these lines are executed normally, 
lint ifa change elsewhere i u your program makes X fall onlol range. I his line 
will catch it immediately. Defensive programming letsyou find the problem 
now rather than trying to find a bug buried deep in code later. 

Another example is mathematical error as with division by zero or a square 
root of a negative. This should never happen, but what if it does? As a 
possibility, return a wildly invalid result for error checking, or an error 
message. Another option is to return an almost correct result, such as a 
large number for division by zero: 

100 IF (Xo0) THEN R=l/X : GOTO 200 
150 R= 1E20 : REM LARGE VALUE HERE 
200 normal processing hero,., 

iiookscan (and have) been wriiien about defensive programming -the key 
is to always question: what if this variable isn't what I think il is — what 
next? Then, prepare for what you can, over compensating, as with the 
Brooklyn Bridge. 

Divide and Conquer 

Another interesting chapter of I he book deals with divide and 
conquer— the binary search. When we look up a number in a phone 
book, we would never consider going from the start, and moving page by 
page (unless we're trying to find AAA Dry Cleaners) We instead open 
to the approximate area where the name should be. then a little 
forward or back, narrowing down our search to the correct name. A 
binary search is much the same. Rather than guessing where to start 
(something computers are notoriously bad at) one easy way is to tell it to 
divide the list in half, and then look at that halfway point, (fit matches, 
you're done; if not, then the item {if it's there al all) is either in the lop half 
of the list, or the bottom half. Repeatedly subdividing these halves by half 
again narrows down the search to one final item, a match (if the item is in 
t he list) or not (ifil isn't), f'ach check eliminated half the remaining list, so 
tin- (lumber of searches needed is related to llie power o] two. A 2*fi(i item 
list can be searched in no more than K searches (with a chance of being 
shorter than that), and a million items need take no more than 20 
comparisons. The key to this is that the list must be sorted. Since 
comparisons let the computer decide which section of a list to eliminate, 
numbers out of place may never be found. 



REM BINARY SEARCH DEMO PROGRAM 

5 REM GET 300 RANDOM NUMBERS FROM 1-1000 

10 X=3Q0 : N=100Q : GOSUB 1000 

15 REM SEARCH THE LIST OF 300 NUMBERS FOR 

:■■--.:::.' 

20 N=300 : PRINT : PRINT "PICK A NUMBER FROM 

1 TO 1000 " ; : INPUT T 
100 REM BINARY SEARCH 

: io ukm skakch aid to ai ■. i for . dem 1 

120 L=l : U=N ; C=0 

13 M=INT( (L+UJ/2) : C=C+1 

140 IF (A[M)<T) THEN L=M+1 : GOTO 170 

150 IF (A(M)>T) THEN U=M-1 : GOTO 170 

160 IF (A{M)=T) THEN P=M : GOTO 190 

170 IF (L<=U) GOTO 130 

180 PRINT "NUMBER" T " IS NOT IN THE LIST" : 

GOTO 2 

190 PRINT "ITEM" P "IS" T "FOUND IN" C 

"TRIES" ; GOTO 20 

1000 REM SELECT X RANDOM NUMBERS FROM 1 TO N 

1010 DIM A IX) : 1=0: S = X : R=N : PRINT 

"RANDOM NUMBERS: 1 - " N 

1020 IF ( RND{0) > (S/R) ) GOTO 1040 

1030 PR;:, ; : S=S-1 : A(X-S}=I 

1040 R=R-1 : 1=1+1 : IF(S>0) THEN GOTO 1020 

1070 RETURN 

Lines 1 000- 1 070 create an array ol'30() random numbers in order, running 
from 1 to 1000, and print them out. Then the program lets you search for 
numbers, telling you if they are in the list or not. As you run it, you'll find 
that with 300 numbers, all matches can be found in 9 or fewer comparisons. 
To use this code yourself, create an array of data, and call line 100 with 
the array size. And of course, make sure array A() is in order. 

Random Thoughts 

Obviously, 1 enjoyed the book. If you have the opportunity, get a copy for 
yourself. A book like this is an asset for programmers, giving insight into 
how others work in our profession, and their ways of thinking about 
problems. Even if you don't program a great deal, it's an interesting read. 

As a final item, look back at the previous listing, where we needed to 
generate random numbers to test the binary search. If you've ever tried 
your hand al that, you know it can be annoying to gel il just right. What we 
often need is an evenly distributed list of random numbers, with no 
duplicates, over a certain range. Lines 1000-1 070 do that for us. We specify 
the range in X, and I he array size in X. Although the routine may look odd, 
it is perfectly correct. 

Il would lake pages to explain how il works (consult the book 
Seinitiuinerical Algorithms by Donakl Knmh for proof), but allyou need lo 
know to put it in your programs is here. It will generate randomly distributed 
numbers from 1 to X, giving yon X numbers in order. It can be useful for 
games, such as cards. Instead of fiddling with arrays, just ask for 5 cards 
from a deck, and you're guaranteed to get them. 
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THE GREAT DIVIDE 



By. "2b<HUf. GoM&a- 



While 8l(i Heat math- ils Commodore World debut in llii' Assembly Line 
column presented in Issue #17, this time we get our own masthead. 
Therefore, il seems only fair that we define just what the purpose nf i his 
column is before we move forward. 

With the advent of the 658 Hi-based SuperCPU recently released by 
CMD, we feel il is important to assist programmers in making a smooth 
transition to the powerful capabilities available in this must advanced 
member of the SS-lamily of microprocessors. So the main focus of" this 
column, at least initially, will be just that: show programmers how to take 
advantage of that power. We'll also cover programming issues specific to 
the SuperCPU, and methods for dealing with this device. In addition, we'll 
occasionally present information on some related products that we feel 
certain will be of interest to 65816 programmers. 

You may wonder just why we find these issues so important, and that's 
a fair enough question. The short answer is that the SuperCPU can provide 
additional longevity for Commodore 8-bit computers, Slut to do that most 
effectively requires new software. Providing programmers with useful 
information is a key element in making that happen. 

Some folks haw pointed oui ihai oilier 6581fi-based accelerators have 
been created for the Commodore in the pasl.anddon't understand why the 
CMD SuperCPU is of any more 'importance than these. I think it's fair losay 
that there are several good reasons. In no particular order, here arc some 
that come immediately to mind: 

• Speed: The SuperCPU operates at over double the speed of any 
accelerator previously released for the Commodore. 

• Compatibility: The wide range of compatibility with both hardware 
and software provided by I he SuperCPU is unmatched by. 

• Expandability; Unlike other accelerators, the SuperCPU oilers the 
ability to expand system memory to the 65816's full capacity. 



• 128 Version: While presently in development, the SuperCPU 128 
will be the first accelerator ever produced for [he 128, giving both 
64 and 128 users the ability to enhance system speed. 

» NTSC & PAL: it doesn't matter where you live or which video 
standard you use, the SuperCPU works. 

There are other reasons as well, hut I think these are sufficient to 
illustrate the point thai the SuperCPU has i he technical capabilities — and 
the distribution — to make it the most widely accepted accelerator ever 
produced for the Commodore 8-bit computers. SuperCPU owners have 
also identified themselves as users who are willing to pay for products thai 
extend the capabilities of their computers. 

In simplerternis. HI tilkat has been created tohelpyou. as a programmer, 
meet the needs of a newly defined market. And that market, in turn, will 
grow as more optimized software becomes available for it. 

16-bit Division 

Ofthefourniain mathematical routines ihalwecommonlyuse in programs, 
division is probably the least often used; but when il is. il is without a doubt 
a cycle-hungry beast in need oflaming. This makes il a natural candidate 
for native 65816 code. 

In llie course of hunting for a division routine to present here, llookrd.il 
a number of reference works containing 6502 division rout ines. One of the 
most extensive of these was an article published several years ago in 
Transactor magazine. While most of the resources I checked promoted 
repeated subtraction to perform division, the Transactor article correctly 
concluded i hat the subtraction approach is extremely inefficient when 
dealing with large numbers, and presented a routine that gave a mote flat 
performance. While the speed of that routine was indeed quite good, the 
division routine presented by l.ichty and lives in The Western Design 



























65816 Mode Switching Routines 
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Center's Software Manual give a slightly better overall performance (after 
fixing a bug in the routine | Thanks go to Jim Brain for aiming up with the 
bug-fix -Ed. ]). The routines presented here, therefore, are based on on the 
latter reference, in order to make sure we're starting out with fast routines 
to begin with. It may be worth noting that faster division routines are 
possible if specialized circumstances are taken into account: however, for 



6502 16-bit Division Routine 
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general purpose Hi bit division, this routine is the fastest overall llial I've 
seen lo date. 

Looking at the 658 Hi version of the code, it provides a savings in time of 
around 43 percent. In addition, the 65816 code takes only 42 bytes, versus 
72 bytes for the 6502 code (plus 6 bytes of variable data for each). This 
provides a code-space savings of almost 42 percent. You will, however, lose 
some of those gains in entering and leaving 658 16 native 16-bit model use 
gonatvzn&gOlS to enter, and exit with goem). if that is necessary in your 
particular program. The loss in time is minimal, though, since a single 
division often requires several hundred cycles. 

Where Next? 

With coverage of all the basic math routine conversions now complete, 
we'll lake a look at dealing with timing routines in our next installment 
Naturally, whenever we have programs that need lo run on dillerctil speed 
processors, finding a means of producing fixed delay times becomes very 
important. Be sure to join us! 
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C64/128 PUBLIC DOMAIN. REQUEST FREE CATALOG OR 
SEND 52 FOR A DEMO & CATALOG. CALOKE IND. , P.O. 
BOX 18477, RAYTOWN, MO. 64133. VISA-M/CARD 
ACCEPTED. 

C=Hacking in Print! $6.00 Not simply a printout! 
Jim Brain, 10710 Bruhn Ave, Bennington, ~NE 68007. 
Printout of COMP.SYS.CBM FAQ : $12.00. Prices 
i nc I ude shipping . 

FOR SALE: Cardco numeric keypad for C-64 or Vic- 
20 with program disk, manual, adaptor board. 
$50.QQ-James Lambert, 1121 Williams Ave., 
Hastings, NE 68901-3820. 

C-128/71 $139; 1802c/64/41 $179; Both with Dox/ 
Cables/PS SHIPPED!! call John at 201-432-4669 
SASE 4 list C=JEMS 88 Wallis Av Jersey City, NJ 
07306 

NO C64 USER SHOULD BE WITHOUT "ALL MY STUFF!" 

(FREE FROM SYNDICATED COLUMNIST H. BLAKE-KNOX, 
GRAND BEACH MB, CANADA) . READ ABOUT 75 UNIQUE 
PROGRAMS ! 



* CLASSIFIED ADS * 




Don't forget to nol 

COMMODORE WORLD! 

Please call or write with your change of 

address 6 to 8 weeks prior to your move so 

that you won't miss a single issue! 

CW Address Change, P.O. Box 646, 

E. Longmeadow, MA 01028 

413-525-0023 



COMMODORE WORLD 
Classified Advertising Policy 

Commodore M/orfdsubscribers may place non-commercial 
classified advertising in Commodore World at a cost of 
$10.00 per issue. Your advertisement may contain up to 
150 characters (including spaces). Commercial classified 
ads are charged at a rate of $10 per line. Send your 
advertisement with payment to: CW Classified Advertising, 
c/o Creative Micro Designs, Inc., P.O. Box 646, East 
Longmeadow MA 01028-0646. 
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Caloke Industries (Classified) 48 

Commodore Country 31 

Computer Power User 31 

Commodore World 5, 29, 33, Inside Back Cover 

Computer Bargain Store 39 

Creative Micro Designs..... 24-25,35,39,48 

Genie Inside Front Cover 

J. P. Products by Mail 29 

Loadstar 3 

Parsec 29 

Paxtron 9 

Perfect Tax 29 

Phoenix 64 39 

Tech Star 31 



CMD Service Center 



AFFORDABLE * FAST * DEPENDABLE 
Call Today 1-800-638-3263 



Our Team of Technicians are Among the 

Most Qualified in the Industry! 

Why Settle for Anything Less Than the Best? 



We repair the following equipment: Commodore C-64. 64C, SX-64. C-128 
and C12B-D computers; 1541. 1541C, 1571 and 1581 Disk Drives plus 
CMD Devices. JiffyDOS Installations a specialty. All repairs warranted for 
30 days. Minimum charge $35.00 plus parts and return shipping. You must 
contact CMD for authorization before sending any equipment. 

Creative Micro Designs, Inc. P.O. Box 646 E. Longmeadow, MA 01 028 



Don't wait lint 



ntil it's too late... ■«#! 

JlEMEWiABLY' 

Is your Commodore World subscription close to "^ 

running out? Here's an easy way to check: look at the mailing label on the 
fronf of your copy. You'll find your subscription number and the expiration 
issue number. For example: 



James Smith 12345EXP17 

123 Home Street 

Grand Rapids, HI 49502-0123 



Jim's subscription will run out with Issue 17 as indicated by the 
EXP17 in his subscription code. Jim would be wise to re-subscribe 
early to avoid missing a single issue of Commodore World! 



CDWlMODDne WORLD 



46 



Issue 18 




*S.; 









% 



HE SUPERCPU INCREASES YOUR COMPUTERS 

PROCESSING SPEED BY MORE THAN 20 TIMES! SlMPI 
LUG IT IN AND WATCH OLD PROGRAMS COME TO LI, 
ING ABOUT THE POWERFUL H 
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What will the SuperCPU do for me? 

Programs will suddenly spring to life — screens and menus 
pop up instantly, scrolling becomes fluid, and graphics fly. A 
C-64 equipped with the SuperCPU is like having a 
Volkswagen with a V-8. There's one small exception — the 
SuperCPU rides much smoother. Even though the SuperCPU 
gives your computer a radical increase in horsepower (up to 
22 times faster), its operating system makes that power 
usable by maintaining compatibility with most existing 
software and making its operation transparent to the user. 

Looking to the future, the powerful 6581 6 microprocessor gives 
programmers vast new resources to create powerful and 
sophisticated software. With its 16-bit registers, up to 16 MB of 
system memory, and 6502/6510/8502 emulation, the 
SuperCPU makes it easy to enhance existing software as well 
as providing the power to create Internet browsers, animation 
and other high-tech applications! The SuperCPU provides a 
bright future for a new generation of Commodore computing. 

So join the Commodore revolution and order a powerful new 
SuperCPU TODAY! 




SupgrCPU 
SupenCPU 



$199.00* 
$299.00** 



' Plus Shipping: US S10 / AK.HI.PR S20; Canada S20 
■ S50 Deposits being accepted now. Available in 1997. 



Special 



SuperCPU 64 wirw RAMIink 1MB $369*» or RAMLhmk 4MB $409* 

Shipping & Handling: Cont. US $15" / AK.Hl.PR $40 00 / Canada $25" / Foreign CALL 



-d«\ 




Ultra Fast * Compatible • Easy-to-use 

• High-Speed microprocessor, 128K fast RAM, advanced 
hardware logic, and up to 51 2K ROM enable you to run all 
types of existing commercial software at speeds up to 22 
times faster than stock machines. 

• BASIC programs, including most Bulletin Board Systems, 
seem to run as fast as machine language, and compiled 
BASIC programs run faster than ever! 

• Commercial machine language programs (databases, 
spreadsheets, word processors, telecommunications, 
graphics, etc.) run so fast that you'll think your running 
them on another computer! 

• GEOS comes alive— No typing or scrolling delays, graphic 
operations happen instantly, faster printing and disk 
access! Includes enhanced GEOS setup utility! 

• Easy-to-use: Plug it into your cartridge port and start 
working— no messy cables or special adjustments. 

• Built-in JiflyDOS Kernal boosts disk access speed up to 
1 5x faster with JiffyDOS equipped drives. 

• Pass-thru port provides compatibility with RAMLink, 
SwiftLink, GEORAM, 17xx REU's and other cartridges. 

• Unit Enable/Disable, JiffyDOS On/Off, Normal/Turbo 
Speed, and Reset switches make using the SuperCPU a 
snap. An internal connecector simplifies future expansion. 
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NEWS FLASH 

14.4/28.8 MODEMS 
NOW OBSOLETE I 



The quest for faster internet access has made 33.6K modems the 
new standard, with 57.6K modems not far behind. SwiftLink and other 
first generation interfaces simply can't keep up— putting your 
Commodore in the slow lane on the Information Superhighway! 

The all-new Turbo232 has been Creative Micro Designed to keep 
pace with the explosion in telecommunications technology! 

• High-Speed Support Turbo232 
keeps up with today's fastest 
modems, offering speeds up to 
230Kbps 



HIGH SPEED MODEM INTERFACE 



Easy-to-use! Turbo232 simply 
plugs into the expansion port and 
connects to almost any external 
Hayes-compatible RS-232 modem 

SwiftLink Compatible Turbo232 
has been designed to work with 
programs written for SwiftLink 

Easy Configuration Turbo232 
has easy-to-configure jumpers for 
users with special requirements 
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Modems: 300, 1200, 2400, 9600, 14.4K, 28.8K, 

33.6K and 57.6K 
Baud Rates: 150, 219.84, 269.16, 300, 600, 1200, 

2400, 3600, 4800, 7200, 9600, 14.4K, 

19.2K, 38.4K, 57.6K, 115.2K, 230.4K 
Jumpers: I/O Page ($DF/$DE), Interrupts: NMI/ 

IRQ, DSR Enable/Disable 
Connector: DB-9 Male (AT-style) 



To order call: 
1-800-638-3263 



BOCAMODEM 



m AA HS OH SO RD TO CD 



(Mon.-Fri. 9a.m.-5p.m. EST) 



Null Transfers May also be used 
as a null modem interface for 
fast data transfers with other 
computers (i.e. PC, Mac, Amiga) 

Turbo232 (Includes Novaterm 9.6 Lite) s 39 95 

Modem Cable (DB9-25) S 9 M 

Turbo232 w/Novaterm 9.6 s 65 00 

Turbo w/Modem 33.6 & Cable s 199 00 

Turbo w/Modem 33.6, Cable & Novaterm 9.6 s 224°° 



